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The Cauſe of the Variation of the Barometer. 
| TTT 
| AVING been for a long Tims . 
employ'd in Buildings of ſexeral 
Sorts, Fortificatiogs of: Places, 1 
alſo in the Management of W.. 
N. 2 a. On anidcr £44 2 RN 

ter- Courſes; I had Trequent OG. 

rtunities of obſe ing and find>' 


ing out in theſe Works a great many ill Deſign s / 
ſeveral Things ill underſtood and ill order d, affe 
Undertakipgs ſo ill concerted, that I could not „ 
but be ſurpriz d, and pity the-Ignorance of thoſe 1 


who built, order d, or directed them F 
Upon making a ſerious Reflection on the Fi 7 
Faults which I have obſerv'd in theſe Works, : / 


and knowing the Cauſe, I fram'd to my” ſelk 
a Deſign to employ me little Leifure-Tiine 1 


* 


ES Directors, or Undertakers 


E 

ſhould be Maſter of, to compoſe a Treatiſe of 
Hydraulic la, as well as on all the Works which 
depend upon it, intending then to preſent it 
to the Publick; believing a Treatiſe of this 
Nature would be very neceſſary: Becauſe, tho 
the World at preſent is ſo full of Books, that 
they almoſt ſurfeit one, yet we do not ſee ſo 
much as one that treats of the true Principles 
of this Art, which is the Cauſe that theſe Prin- 
ciples are entirely unknown to the Majority of 
thoſe who are entruſted with the Care and 
Direction of Water Courſes, whether to make 
Rivers navigable, or practiſe Inundations: Nor 
are theſe Principles of ſo noble an Art more 
underſtood by thoſe who undertake Buildings, 
which often require great Precautions, that can- 
not be had, but by knowing, and by being very 
particularly inſtructed in a great many Things. 
It ia vo difficult Matter to comprehend, that 
It is to mere Ignorance and Want of Inſtructi- 
ird which we ought to attribute all the 
Faults. that are committed by the Orderers, 
rect r akers of theſe Sorts. of 
Worke, which are often found to be ſo ill con- 
tiv d and built up, as to fall down before they 
are finiſh'd; which has been very often ſeen in 
_ ſeveral Places, to the great Damage and Pre- 
— 10 ice of thoſe Potentates who have been at 
the Expence of them, as well as to the Shame. 
and Confuſion of the Directors and Undertakers. 
Having made theſe Reflections, I believ'd 
it would be of Advantage to the Publick to 
| compoſe a Treatiſe on this Subject; but not. 
being a Man of Letters, nor uſed to write, it 
was no eaſy Thing for me to lay open my 
Thonglits in ſuch a Manner as might be . 
| able 


SHE 

able to every one's Taſte, or to explain them 
in ſuch a pleaſant and polite Stile, as may 
render them acceptable to the Learned of 55 
preſent Age, which is partly the Cauſe that 
ſuch Treatiſe has not yet appear d. Beſides, 
it will be of ſuch Bulk, and full of ſo many 
Figures, that the Expence for its Impreſſion 
would be a little too great for the Purſe of a 
rivate Man, as I am, or even that of a Book- 
eller; for I can find not one of that Profeſſion 
in the Humour of advancing ſo great a Sum 
as is neceſſary ; ſo that this Treatiſe runs the 
Riſque of never ſeeing the Light, unleſs ſome 
Prince, or Potentate, that has an Inclination 
to favour Science, will largely contribute to- 
wards the Expence of the Impreſſion ; from 
whence the Publick, and particularly the 
Powers intereſted in Commerce and Naviga: 
tion, might reap - conſiderable Profit and. Ad. 
vantage. an OT Eto Go 
The Reaſon why this Work has ſwelrd t 


thoſe who make Profe:ſion' of | Hydraulicks, 
ouzht, of Neceſſity, to know the Principles o 
Phyficks, I was oblig d to add to my Treatiſe ſuch 


ceſſity to be known, and which thoſt wha make 
Profeſſion. of this Art, can by no Means. paſs by; 
W ſuch, for Example, as the Principles of Motion 
in Water. This alſo has oblig'd me to explain 
the Cauſe of the Flux and Reflux of the Sea, ac- 
| cording to the Syſtem of Des Cartes, which has 
been follow d by a great many other Philoſo- 
phers, and which appeard to me to be more 
natural, and more agreeable to Truth, than what 
has been publiſh'd by any other Philoſopher: 
3 B 2 This 


ſuch a Bulk, is this: Being ſatisty'd, that ali! 


of thoſe Principles, which are df abſolute: Ne-. 


! 
This Syſtem, as every one knows, attributes 
the Cauſe of the Flux and Reflux of the Sea, to 
a certain Preſſure of the Moon on the Globe of the 
Earth, and on the Surface of the Sea, in paſſing 
thro'the Meridians,that puſhes the Waters of the 
Sea out of the Place they were in, which re- 
turn to their former Situation, after the Moon 
has paſt by. | | 

But after ſome Reflections hereupon, and find- 
ing that this Preſſure was not ſenſible on the 
Barometer, and that it produc'd no Manner of | 
Variation in the Mercury, which had the leaſt | 
Connection with the Flux and Reflux of the 
Sea; nor that this is found to be fo under the 
Torrid Zone, as methinks it ſhould be, this 
made me believe, that one of theſe two Things 
muſt of Neceſſity be the Cauſe, either that 
this Preſſure of the Moon has its Effect on the | 
Surface of the Waters of the Sea, without com- 
municating itſelf either to the Atmoſphere 
of the Air, which involves the Earth, or the 

Mercury in the Barometer: Or elſe, that this 
Preſſure muſt be ſo little ſenſible, that thoſe 
who made their Obſervations under the Torrid 
Zone, could not perceive it by the Barometer. 
But, perhaps, this was becauſe they made not 
ſufficient Applications to their Obſervations. Ml 

This laſt Conjecture, at firſt View, appear 
to me to be the moſt agreeable to Truth; but | 
after having made ſome Refle&ion thereupon, I | 
1 it involv'd an infuperable Dif- | 

culty, which convinc'd me, that in Phyſicks | 
one can ſcarce be aſſurd of any Thing, and 
that there are yet a great many more Things | 
to be diſcoverd than we know; and this Dit- 


ficulty I explain as follows: ; 
| x ] ſuppoſe, | 


LF] 


I ſuppoſe, in the firſt Place, that Per hrteſ- 
ſure of the Moon on the Surface of the Waters 
of the Sea, to be equal to + Line of Mercury, 
which correſponds to ſeven Lines of Water, at 
moſt, which, in my Opinion, is the leaſt Preſ- 
ſure that can be attributed to the Moon, to 
produce the Flux and Reflux of the Sea, with- 
out its being perceiv'd; or, toſpeak more clearly, 
without being perceivd by the Variation of 
the Barometer. In the ſecond Place, I ſup- 
poſe, that the Preſſure of the Weight of the 
Air, to which we attribute the Variation of 
the Barometer, cauſes the ſame Effect upon 
the Surface of the Waters of the Sea,as on that of 
the Mercury in the Box of the Barometer, which 
is, I think, what all ought to agree in. 175 

This being ſuppos'd, it 1s eaſy to ſee; that 
the irregular Preſſure of the whole Weight of 
the Air, which makes the Barometer vary to 
20 or 24 Portions, muſt be 40 or 50 Times 
more ſenſible on the Surface af the Sea, than 
the regular Preſſure of the Moon, which we 
ſuppoſe to be equal to: Line of Merc 
under the Torrid Zone. And thence it mult 
be concluded, that the irregular Preſſure of the 
Weight of the Air, which has its Effect on the 
Surface of the Sea, as well as on that of the 
Mercury of the Barometer, muſt produce an irre- 
gular Flux and Reflux 40 or 50 Times more ſen- 
ſible than the ordinary Flux and Reflux which 
we attributed to the Preſſure of the Moon, 
which is abſurd: For if we except ſome cer- 
tain Accumulation of Water producd by the 


2 4 Winds, we cannot obſerve the leaſt Thing that 


bears any Relation to what I have ſaid, 
r ee 
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than in another, it appears, I think, that ſuch 


1 
From thence, I think, we ſhould conclude, 
that the Variation of the Barometer ought to 
be equal all over the Earth; that the Weight 
of the Air preſſing the Earth on all Sides, may 
not cauſe any extraordinary Motion in the 
Waters of the Sea, from the Place where it is 
moſt preſs d to that where it is leaſt, as it 
would be according to the Laws of Static ls. 
But, on the other Hand, when one reflects, that 
according to the Obſervations which have L 
been made in ſeveral Parts of the Earth, the |! 
Variation of the Barometer is greater in one 


Uniformity of the Variation of the Barometer 
3s unknown : Beſides, if one makes any Refle- 
ction upon the Rolling of the Air, which we | 
obſerve, by means of the Winds, one ſhall 
find, that there is greater Appearance that this | 
Variation of the Barometer is irregular over 
all the Air; that is, it riſes in one Place at 
the ſame Inſtant that it falls in another; which, | 
however, does not hinder, but there may be | 
ſuch a Connection between the Variation of the 
Barometer and the irregular Motion of the 
Water in the Sea, as may make one of theſe 
Effects abſolutely depend on the other. 71 
All theſe Reflections convince me, that if 
we could but once diſcover the Cauſe of the | 
Variation of the Barometer, we ſhould then be | 
provided of ſure Means of making ſeveral fine 
Diſcoveries in Phyſicks ; being entirely perſuad- WF 
ed, that not only the irregular Motions of the | 
Water of the Sea, but alſo Rains, Winds, Tem- | 
peſts, Thunder, and other Phenomena of Na- 
ture, owe their Origin to the ſame Cauſe, 
which produces the Variation of the Barometer, | 
as J have explain'd in my Treatiſe of ww | 
ie CHAP | 


A LL Philoſophers agree, that the Cauſe of 
ry the Variation of the Barometer muſt be 
bo Wttributed to the Weight of the Air; but they 
he o not all agree in the Means by which the At- 
he {Mnoſphere of the Air may acquire ſucceſſively ſich 
lifferent kinds of Weight, and which are like 
Whoſe which we obſerve in the Barometer. Mon- 
it eur Paſcal was of Opinion, that one ought 
the attribute the Cauſe to the Vapours, which 
be Pingle themſelves with the Particles of the 
ine ir, and which make it more ponderous. But 

we know, by Obſervation, that the Air is 
the Poiſter and more loaded with Vapours, when 
e Mercury of the Barometer is lower; and, 
Na- the contrary, more dry and leſs charged 
With Moiſture, when the Mercury is higher; 
ter, Nis evident, that this Syſtem is contrary to 
ſicks. 7 Experience, 


99＋—ů 
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Experience, as Monſieur Mariotte has prov d in 
his Treatiſe of the Motion of the Water. 

Dr. Halley thought on another 2 which 
appears more probable, by attributing to the 


Winds the Cauſe of the ſucceſſive Augmenta- 


tions and Diminutions of the Weight of the 
Air; becauſe the Winds (as he imagincs) driving | 
more Air to ſome one Part of the Earth, mu 
augment it's Weight, in Proportion as it aug- 
ments the Quantity; which is natural. And, 
on the contrary, the ſame Winds, having driven 
another Portion of Air to ſome other Place, in 
like manner diminiſhes the Weight, by diminiſh- | 
ing it's Quantity; and it is to theſe ſucceſſive | 
Augmentations and Diminutions of the Air 
to which he attributes the Cauſe of the Varia- 
tion of the Barometer, | b 
It may be objected againſt this Syſtem, that, b. 
according to this Hypotheſis, the Air would al- fr. 
ways move itſelf towards that Place where it co 
was moſt preſs'd, which is contrary to the Law of 
of Motion in fluid Bodies, which oblige them, ¶ do 
on the contrary, to move towards that Place 
where they are leaſt preſs d One may farther 


object againſt him, that the Winds, which puſhM ( 
a great Quantity of Vapours towards the Place Ai, 
where the Air gathers itſelf together, muſt ther by 
produce Rains and rainy Weather, when the rron 
Barometer is at the higheſt Point; and, on the How 
contrary, the faireſt Weather, when the Wind he 
have carry'd the Air away from that Place Hnak 
where it was moſt compacled, and the Barome he, 
ter at the loweſt ; which is contrary to ExpeMWhs th 
rience. ft 
In order to find out a Syſtem conformablWir 
to the Rules of Statzcks, and the Laws of MotiofPart 


Ms. | 


1 
nin fluid Bodies, I preſent the Publick with 
theſe Reaſons following. if 


One may conjecture two different Ways by. 
which the Atmoſphere of the Air may acquire” 


| ſucceſſively different Kinds of Weight, the one 
he of ſucceſſive Augmentations and Diminutions 
n of the ſpecifick Quantity of Matter, and the o- 
u ther by the Augmentation and Diminution of 
ig: the ſpecifick Weight which the ſame Quantity 
ad, of Air may ſucceſſively acquire in different 
ren Times, as I explain it in my Treatiſe of 
in Thyſicks. 


The firſt Conjecture being ſuppos d as moſt 
agreeable to Truth, one may conceive two 
different Ways by which the ſpecifick Quantity 
of the Air, at a certain Place of the Earth, ma 
be ſucceſſively augmented and diminiſh'd. Firſt, 


hat, by the rolling of a certain Quantity of Air 
al · ¶ from one Part of the Earth to another; and, ſe- 
e it condly, by a total Augmentation or Diminution 


of the Atmoſphere of the Air, which may be 
done by ſeveral Ways of Evaporation, as js at 


ace large explain'd in my abovemention'd Treatiſe 
ther Hof Hyſic ls. 
vin On this firſt Conjecture of the rolling of the 
lace Air, one may farther conceive two different Ways, 


by which one Portion of Air may roll itſelf 
from the Earth to another, that is, through the 
Wower Part of it's Atmoſphere, and, ſecondly,thro' 
he upper Part ; there being no ſolid Reaſon to 
ake us think that the whole Atmoſphere of 
he Air can move itſelf, Experience aſſuring 
s the contrary, by making us ſee, by the Motion 
f the Clouds, that the middle Region of the 
\ir continues calm enough, while it's lower 
"art is agitated by _— Winds or by the Mo- 
tzon 


mabll 
lotao! 
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10 
tions of the Air, which rolls itſelf from one Part 
of the Earth to another along it's Surface. 

As to the Syſtem of the rolling of the Air, 
through the lower part of its Atmoſphere, one 
cannot -dqubt of it, after the Experience we | 
every Day make of the ſenſible Force of the | 
Winds. But, on the other Hand, when we reflect 
on the Cauſe of the Winds, one ſhall have 
much to do to find one which may naturally 
produce ſuch violent Effects as thoſe are which 
we perceive during a furious Tempeſt, except it 
be this Syſtem of Dr. Halley's which yet is ſubject 
to the Difficulties above explain d. 

For theſe Reaſons, the other Syſtem, which | 
ſuppoſes the rolling of Part of the Air from one 
Place of the Earth to another, through the up- | 
per Part of the Armoſphere, appears to me | 
much more likely to be tiue, and more natural; 
being agreeable to Staticks, and the Laws of | 
Motion in fluid Bodies. But doubting leſt this 
Syſtem ſhould appear a little ſtrange, by rea- 
ſon of it's Novelty, I have explain d it at it's full 
Length in my Treatiſe of Phyſicks, of which this o 
is the Subſtance. | =_ F 

In the firſt Place, I ſuppoſe the Revolution WF ... 
of the Earth about it's Axis, from Weſt to Eaſt, | I; 
a Truth which no one doubts of at preſent. In WW _. 
the ſecond Place, I ſuppoſe the Atmoſphere | th 
of the Air, which ſurrounds the Globe of the i .. 
Earth, to be a fluid Body, and of a middle Quali- 
o between the Water, which is below, and 

e ſubtile Matter, which is above it; and this | 
I believe no one will contradict. 1 

This being laid down as a Foundation of the 
whole Syſtem, I prove, by the Laws of Motion | 
in fluid Bodies, that the daily Revolution 1 

| tne | 
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the Globe of the Earth, by the meeting of two 
Bodies of a difterent Quality,muſt produce,above 
the Atmoſphere of the Air, certain Motions in 
the ſubtile Matter, and in the Air itſelf, after 
the ſame Manner as it produces them below the 
Atmoſphere of the Air, and in the Water of the 
Sea. I prove, moreover, that theſe Motions un- 
der the Torrid Zone are uniform, and that their 
Force muſt be augmented or diminiſh'd by the 
Movements of the Moon, and by her Conjun- 
ction with other Planets. After this I make 
1t appear, that theſe Motions of the ſubtilę Matter 
muſt extend themſelves towards the Poles, from 
one Part of the Æquator to the other; and how 
they muſt grow the moſt violent and irregular, 
in the ſame Manner as the Winds do on the 
Surface of the Earth. Then I prove, by Sta- 
ticks, and the Laws of Motion in fluid Bodies, 
that theſe Motions above the Atmoſphere of 
the Air muſt produce the Variation of the 
Barometer, Winds, Rains, Tempeſts, and ſe- 
veral other Phenomena which we ſee and feel 
on the Earth; and thence I conclude, that 
thoſe who fancy'd it impoſſible, that the Planets 
can have no more Influence upon the Earth than 
lighted Candles in the middle of an open Field, 
are much deceiv'd , .ſmce I evidently ſhew, 
that they have an Influence over Winds, Rain, 
and, by Conſequence, over a great many 
more Things than we think they have. 
Io explain theſe Effects according to my new 

WJ Syſtem, I preſuppoſe, that there are in the 
== ſubtile Matter, above the Atmoſphere of the 
Air, certain irregular Motions, (as I obſerve 
above) which agitate it below the Atmoſphere, 


puſh it, and make it roll itſelf up together, 
C 2 ſometimes 


— ow 
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ſometimes to one Part of the Earth, ſometimes 


to another, ſometimes more, and ſometimes 
leſs, according to their Force and Direction: 


After the ſame Manner, for Example, as the 


Winds, or the irregular Motions of the Air, 
agitate the Surface of the Waters in the Sea, 
and puſn them on, and make them roll, ſome- 
times to one Part of the Earth, ſometimes to 
another, ſometimes with greater Fury, ſome- 
times with leſs, according to the Force, Du- 
ration, and Direction of theſe Winds. 

From all which it is eaſy to comprehend, 
firſt, that when theſe ſtrange Motions, above 
the Atmoſphere of the Air, ſhall puſh a Portion 
of Air from one Part of the Earth to another, 
the Barometer mult ſink at the Place whence 
the Air was forc'd away; and, on the con- 


trary, muſt riſe at the Place where the Air | 


1s thus huddled up together. Secondly, that 


the Air near the Earth, being more preſs'd | 
at the Place where the Air is gather'd together, 
than at the Place whence it is forc'd away, 


according to the Laws of Staticks, muſt move 


from the Place where it is more forc'd towards | 


the Place where it is leſs; that is, from the 


Place where the Barometer is riſen towards | 
that where it is fallen, which muſt be the Cauſe | 
of Winds, that are nothing elſe but the reflow- | 
ing of the Air from the Place where it was ga- Hf 


thered up together to that Place whence it Inet. 


was forc'd away, to furniſh new Matter, or | 


new Air, to theſe ſtrange Motions, in ſuch 


Manner, that the Air then makes a Circula- | 
tion, which laſts for no longer a Time than 
the Cauſe ſubſiſts. It is alſo caſy to ſee, that 


the Thing being ſuch as we ſuppoſe it to be, as 


being 


7 
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s being very probable, one may diſcover, by 
5 the Effects it produces on the Earth, in eſtabliſh- 
ing in ſeveral Places Obſervators, who may keep 
2 ME Regiſters, or Journals, the moſt exact on the 
„ Winds and the Variations of the Barometer, 
„ according to the Plan I ſhall herein after 
- inſert. | 
o If all theſe Obſervators find, that the Baro- 
- meter varies every where after an uniforin Man- 
- Iner, one ſhall then know, that the Cauſe of 

the Variation proceeds from Evaporations, 
Il, Wand that ſucceilively the Air reſolves itſelf in- 

to Water, and the Water into Air, as Deſcartes, 
and ſeveral other Philoſophers have explain d; 


15 ; or elſe diſſipates itſelf in vaſt Spaces, as I ex- 
de plain in my Treatiſe. ä 34-1 
n- 1, on the contrary, theſe Obſervators find, 


Was it is very probable, that the Barometer falls 
n one Part of the Earth, at the ſame Time 


d hat it riſes in another, we may be aſſur d, that the 
r, Cauſe of the Variation of the Barometer muſt 
y, e attributed to the Rolling of the Air from 


one Part of the Earth to another: We ſhall 
ikewiſe know, by theſe ſame Obſervations, 
hether or no this Rolling of the Air is made 


ds {Whrough the lower Part of the Atmoſphere of 
ſe he Air, that is, the Winds; or through the 
w- pper Part, by Means of ſtrange Motions. For, 
a- If one of theſe Obſervators finds that the Baro- 


Meter is riſen at that "Inſtant, when another 
bſervater finds it fallen, and that a third, 
na Plac« in the middle between the other 
wo, finds that the Winds blew from the Place 


an here the Barometer fell towards that Place 
1at rhere it roſe, one may then believe that the 


q Rolling of the Air is made at the lower _ 
f ; a 
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(14 ] 
of it's Atmoſphere, by the Means of the Winds, 
according to the Syſtem of Dy. Halley. - And| 
if, on the contrary, the third Obſervator finds, | 
that at the Times of theſe oppoſite Variations, 
the Winds blew from the Place where the 


KT. 4a as 


Barometer was riſen, towards the Place where 


it was fallen, one ſhall then know that the 
Rolling of the Air was made at the upper 
Part of it's Atmoſphere, according to my New 
Syſtem; and conſequently, that, there are 
Motions in the ſubtile Matter, which agitate and 
puſh it from one Place to another in the manner 
as I have here above explain d. By Means off 
theſe Obſervators one may farther diſcover 
ſeveral other Phenomena of Nature, as well in 
the Air as on the Motions of the Waters in the 
Sea, and their Flux and Reflux, as I have ex- 
plain'd in my Treatife of Phyſicks. 1 
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* 4 El is eaſy to comprehend, by what has 
Bit RH been ſaid above, that theſe Obſerva- 
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Lol toons are very ſimple, very eaſy to 
IS eg 
the | - GENS make, and but of ſmall Expence, 


there being Occaſion only of one ſim- 
ple Barometer for that Purpoſe, which is an In- 
rument very common, and in every Body's 
ands; and one has nothing more to do, than 
Jo obſerve once or twice a Day the Height of 
Ihe Mercury, and what Wind blows, and when, 
rhich moſt People generally do for their own 
atisfaftion. I ſhall ſet down the Rules, which, 
n my Judgment, are necceſſary for theſe Ob- 
zrvators to guide themſelves by. An exact 
Wegiſter or Journal of theſe Obſervations is 

bſolutely neceſſary to be kept, wherein muſt 
Fe enter'd down, twice every Day, about nine 
r ten a-Clock in the Morning and Evening, 
Me Obſervations which may be made on the 
Wee Points following. 


1. The Height of the Mercury, divided into 
aches, Lines, and Quarter-Lines, and all of 
ze ſame Meaſure, if poſſible. * 

| 2, Ee 
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2. The Direction of the Winds, divided into 
eight Parts only, that is, the four principal 
Winds, and the four Collateral; to which one 
ſhould add their Forces, divided likewiſe into 
four Parts, except Storms and Calms, 


3. The Temperature of the Air,as the Degree, 
Cold, and Heat, as much as may be perceiv'd 
by the Senſe, to make it more eaſy : To which | 
one may alſo add the Time, for the Satisfaction of 
thoſe who deſire it; remembering, however, 
that this third Article is not abſolutely neceſſary 
to diſcover the Truth of the Syſtem ; but is only 
ſet down here for thoſe who are willing entire- | 
ly to ſatisfy their Curioſity. 1 


— 


_ + =» 


This ſhows that theſe Obſervations may be 
made ly all forts of Perſons, without any 
Neceſſity of having Recourſe to any Obſerva- 
tor; ſince this may be done without neglecting 
or prejudicing any Buſineſs one may other- 
wiſe have, and without taking one off from 
other Employment, there being only an actual 
Reſidence in one Place neceſſary; fo that all} 
the Diſhculty conſiſts only in making theſe 
Obſervations in ſuch a Manner, that every| 
Obſervator may underſtand one another; ſo »: 
that they may have an Intercommunication W A 
of Journals and Obſervations, to be compard t 
together, for the Satisfaction of thoſe who might in 
deſire to make Remarks thereupon. - $9925 

There is no Difficulty in eſtabliſhing theſe MF ac 
Obſervations all over Europe, nor to bring to. ti, 
gether the Journals of the Obſervators, in or- ſe 
der to make them puhlick ; there being _ a 
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| where Upiverſities and Colleges, with Profeſſors 


and Maſters, that teach Philoſophy, who would 
undertake, with Pleaſure, to make theſe Oh- 
ſervations; and the more willingly, becauſe xt 
is what would be uſeful to them, and yield 
them Pleaſure and Satisfaction without coſting 
them any ling. | 
In reſpe& to the Publication of the Journals 
thus, to be made, the Memoirs of the Royal 
Academy of Sciences, which come out every 
Year, would be very proper, for it ; wherein, 
if the Journals, by being too large, could not 
be inſerted, one might make a particular Col - 
lection, to be publiſh'd from Time to Time, 
as every Year, or otherwiſe, from whence thoſe 
who pleaſe themſelves with philoſophical Curio» 
ſities, might receive a great deal of Satisfaction; 
and many others would alſo have the Pleaſure 
of ſeeing how the Barometer has vary d, What 
Wind blew, and what Weather it has been in 
age Day in all Europe, and even over all the 
Or 4 6 | ö 1% i TL 1 1 
If after this one thinks it proper to extend 
ones Obſervations farther; one might hereby 
alſo ſee how the Air - circulates in the Work 
by means of the Winds; how Heat and Co 
Rain and fair Weather ſacceed each other, and 
paſs from one Part of the Earth to the other: 
And if one would farther add, at the End, 
the moſt remarkable Things which happen 
in the Air, with the Degrees of Cold and 
Heat on the Thermometer, it would be a more 
accompliſh'd Work; but which would en- 
tirely depend on the Curioſity of the Ob- 


ſervators. 


D The 


3 

The Number of Obſervators is indifferent; 
but it is eaſy to comprehend, that the more there 
are, the greater Diſcoveries may be made, and 
the Reflections and Remarks more eaſy: How- 
ever, in my Opinion, it would not be ne- 
deſſary to let them be nearer than fifty Leagues 
off each other, and then twelve at firſt might 
be ſufficient; afterwardsone might encreaſe the 
Number, if it were neceſſary, and according 
as one might ſee convenient. 

As to the Places where they might reſide, 
it is alſo a Matter indifferent, in ſome Reſpects; 
but it would be proper that they ſhould be in 
Places ſituated in a flat Country, and near the 
Sea, not near high Mountains, becauſe of the 
Winds, which generally vary very much in 
ſuch like Places, as well in relation to their 
Force as Direction, when they ſtrive to paſs 
about or over the Mountains, 

It would alſo be proper, that the Obſerva- 
tors begin their Journals in the Month of A. 

17l, which is the End of the Winter; that every 
Year of Obſervation might contain in it thoſe 
of Summer and Winter entirely compleat. 
About the End of every Year each Obſerva- 
tor would have nothing elſe to do, bnt to ſend 
his Journal to thoſe whom he made it for, who 
would be glad to take on them the Care of | 
putting it in Order, and of its Publication. | 

It would be farther proper; for Exactneſs 
Sake, that every Obſervator make at the To 
of his Journal at what Height, as near as poſſi- 
ble, his Barometer is plac'd above the Superfi- * 

cies of the Water of the Sea, or that of the 8 
next River. | | 


Here | 
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5 Here follows a Method which 1 ſelf 
F made Uſe of in my Obſeryations, for TR 
4 many Years together. 
Example of a Journal, 

e | 


At the Hague, 1718, the Barometer 
being elevated from 15 to 20 
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[20] 
| The Explanation. 


This Journal, as we ſee, is divided into eight 
Columns. 1 


T. The firſt ſhews the Days of the Month, 
to thirty or thirty one, according as it falls out. 


2. The ſecond: Column ſhews the Winds by | 
the firſt Letter of their Names. N. ſignifies North, 
N. E. North Faft, E. Faſt, S. E. South Eaſt, 
S. South, S. W. South. Je; W. Weſt, N. W. 
North Weſt; and thoſe who would be more ex. 
act, may put a Point at the Top to mark it 
more North, and another at Bottom to mark it 
more South : Thus, when the Wind fhall hap- 
pen to be Faſt Sonth Eaff, one may mark it 
thus, S. E, if Eaft North Eaft, thus, E. N. E. 
and ſo of the reſt. —_— 


2. The third Column ſhews the Force of the 
Winds, divided _only into four. C. ſignifies 
calm; 8. . P. paſſable; P. 1. paſſable in the 
fu Degree; P. 2. paſſable in the ſecond Degree 
of their Force: S. ffrong; 8. 1. ffrong in the firſt 
Degree; 8. 2. rong in the ſecond Degree. 


4. The fourth Column ſhews the Weather Pre 
V. variable: R. ram F. W. fair Weather + Sn. ly | 
Snow + C. cloudy : C. W. cloſe Weather : M. miſtling | 
H. Hail. 
F. The fifth Column ſhews the Degrees of 
Heat and Cold. H. Heat : C. Cold: T. Temperate 


6. Tha 


1 
6. The ſirth Column ſhews the Height of the 


Mercury by Inches. 


gt BY 5. The ſeventh ſhews the Lines above the 
Inches. | | | | 
th 8. The eighth, the Quarter-Lines. 
i by I do not think it neceſſary to make a leſſer 
1th Diviſſon, for it would be troubleſome to mark 
aſt; bhe Height of the Mercury croſs the Glaſs more 
'w preciſely than by Quarter-Lines; obſerving al- 
ex. Ways, that this Height muſt be reckon'd from 
it the Height of the round Bubble in the Tube, 
K i which Tube muſt have. at leaſt, one Line and an 
ba. Half, or two Lites of ” that the Varia- 
k 1 tions may be more ſenſible. . 
E If one would afterwards extend theſe Obſer- 
j vations from Europe to the other Parts of the 
Globe, there would, indeed, ariſe ſome few 
1 Difficulties; but ſuch as, notwithſtanding, may 
6M be eaſily ſurmounted. As the other Parts of 


the World are not ſo well furniſh'd with Learn- 
ing and learned Men, one muſt be obligd to 
ſend them Barometers, and inftrut them how 
to make their Obſervations z and, perhaps, be o- 
blig d even to ſend thither ſome Obſervators ex- 
preſsly for that Purpoſe, which may be done, on- 


oy ly by giving a few Inſtructions to ſome under- 
ing ſtanding Perſons, as Surgeons, Chaplains, c. there 


ps Europeans eſtabliſh'd in all Parts of the 

World. 

es al One might eſtabliſh a Perſon of Capacity in the 

_ principal Parts in Europe; for Example, London, 
| = | Amſterdam, 

bs EG 


1 | 
Amſterdam, Havre-de-Grace, Rochelle, Liſbon, Ca. 
dix, or elſewhere, as may be thought conveni- 
ent; who ſhould have each of them a Commiſ. 
ſion and Authority in foreign Countries, that 
ty might ſend thither Barometers, with ne- 
ceſſary Inſtructions, as well for their proper 
Uſe, as to make Obſervations, which might ea- 
ſily be done by Means of ſome underſtandingPer- 
ſon aboard any Merchant - Ship that trades to ſuch 
diſtant Countries; and, by the ſame Way, they 
might receive, in due Time, the 33 of 
Oblervations, to ſend them to thoſe from whom 
they ſhall have Commiſſion ſo to do, in order 
to their making of them publick, Tot 


onſiderations 1pον 
F the Earth 


— 
* 
— — — — 


Uiloſophers are no more agree d upon 
Fp the Figure of the Globe of the Earth 
than the Mathematicians: The major 
[STI Part, indeed, agree, that it is not per- 
Gly round; but ſome believe of the Form of a 
pheroid, ſtretching itſelf towards the Poles, in 
hape like an Egg: Others, on the contrary, be- 
eve it to be flattiſh towards the Poles, ſo as to 
dake the Circle of the ÆAquator much larger 

an the Meridians. Tür 
Mr. Huygens and Sir Iſaac Newton having 
und, that the Length of a Pendulum that 
zats the Seconds, was ſhorter under the Tor- 
Bd Zone than at Paris, (as has been taken No- 
e of in the Aſttonomical Obſervations,) in- 
nted Syſtems, by which they pretend to 
ove this Flatneſs of the Earth; inſomuch, 
at the latter has found, by his Calculation, 
P. at its Superficies near the Æquator was 
200 Foot higher under the Poles; and that 
avy Bodies, under the Xquator, were _ 

niſh'c 


[ 24] 
nifh'd 5+ Parts of the Gravity they had un. 
der the Poles. 1 | | 

But their having founded the Principle off 
their Syſtems upon the Diminution of heavy? 
Bodies towards the Equator, and neither all 
their Reaſons, nor the Diminution of the Lengt t. 
of the Pendulum, proving ſuch Dimunition 
as I have explain'd in my Treatiſe of Fhyfchb 
their Syſtems, of Conſequence, conclude nothing 
poſitive in relation to the Form of the Globq 
of the Earth. P. 

By the Obſervations which M. Cafin;, an” 
the other Members of the Royal Academy fi 
Sciences have made in France, it has S a, 
found out, that the Degrees go on diminiſhing 
from the South towards the North u Part 1 
the Precedent: One might therefore conclud 
that the Globe of the Earth is longiſh tow an 
the Poles, as is well known to thoſe who hal”! 
any Knowledge of the firſt Principles of Gels © 
metry ; and not flattiſh, as Monſieur le Fon 01 
elle, and ſeveral other learned Men, after hi at. 
have believd. Nel 
But, as heavy Bodies muſt diminiſh or augmei 5" 
their Gravity, in the ſame Proportion with ten, 
of the Degrees, as I prove in my Treatiſe et 
Phyſicks, there neceſſarily follow two Abſürf \ 
ties in this Syſtem of Sir Tſaac Nentous: Fin ak 
That the Diminution of heavy Bodies wonfW2uc. 
be much greater than he has obſerv'd; a Be 
ſecondly, that the Superficies of the Sea wolffent 
be lower under the Æquator, than towards if 
Poles; whereas, according to his Opinion, 
would be higher, by 85 200 Foot under 
Aquator, than under the Poles, 


E 
ent 
ay's, 
at 


A 


un.! But, however it be, it is certain, that if we 
could be aſſur d of the true Form of the Earth, 
we might make a great many fine Diſcoveries 
in Phyſic ls, and we ſhould reaſon with more Soli- 
dity on the Nature of heavy Bodies, the Mo- 
tions of the Planets, and a great many other 
Things, as I have explain'd in my Treatiſe of 
Phyſick s. | 

Now there are two Ways, by which we may 
come to ſuch Certainty; one whereof is the 
Proportion of heavy Bodies of ſeveral Species, 
which would change, as well as their Speci- 
fick Gravities; and the other is by Aſtronomi- 
al Obſervations, which, indeed, is the ſureſt 


£ © | U ay. | 
Part One cannot doubt of the Obſervations which 
1c" © been made in France, to determine the 


Ertent of a Degree; but, as it is only M. Caſ- 
Wii, who perceiv'd their Diminution, the Thing 
Ws of Con ſequence enough to merit Confirma- 
100 by other Obſervations and other Obſer- 
ators, ſince, in Aſtronomical Obſervations, as 
ell as Geometrical, one is obligd to make 
great Number of Obſervations, and, very of- 
en, with faulty Inſtruments, or ſuch as are 


uti ot abſolutely exact and juſt; which is the Cauſe 
\bſur@$f Miſtakes, and makes us not able to deter- 
„ Fiſune the Diminution of the Degrees with ſo 


uch Fuftice as thoſe Gentlemen have obferv'd, 
Beſides France not being of a ſufficient Ex- 


19 ent ſo juſtly to determine their Difference, nor, 
ards Y Conſequence the true Form of the Globe © 

nion, De Earth; makes me of the ſame Senti- 
der ent with M. Caſtni, in relation to what he 


ays, viz. that it would be much to be deſir'd, 
at Chriſtian Princes, and particularly _ 
| E WH 
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to penetrate into Sciences, and, particularly, 


ent Exactneſs to know their Difference, that 


[ 26 


who are intereſted in Navigation and Com- 
merce, would make ſome Expence, in order 


to eftabliſh Obſervators, who might be People 
of Experience and Probity, to determine the 
Difftimiftion' of the Degrees of the Earth, and 
to know it's true Form; by means of which | 
one might make a great many Diſcoveries in 
Phyſicks, as l hinted above. TH: 
The Extent of France then being not large 
enough to: determine by Obſervations, which | 
have there been and may be made of the Ex. 
tent of the Degrees of the Earth, with ſuffici- 


e as os wo 


Difference being too little, and not ſenfible 
enough to gives us any Notion of the true Forin 
of the Farth, one muſt, to effect this, ſend ſome 
Obſervators under the Torrid Zone, to take 
exactly the Difference of a Degree near the | 
Equator, and afterwards to ſend the ſame Ob- 
ſervators to' find out alſo the Extent of a De- 
gree, the neareſt. as poſſibly can be to the 
Poles, which would: be the true Means of know- 
ing the Form of the Globe of the Earth. 
For if this Globe is not perfectly round, as 
a great many modern Mathematicians have 
behev'd, the Extent of theſe Degrees cannot 
be equal; nor can heavy Bodies, of Conſe- 
quence, have the fame Gravity every where; 
tor they would both reſpectively continue fl 
miniſhing or encreaſing, from South to North, 


fo 


according es the Globe of the Earth is either f 
_ IongHh or flattiſn towards the Poles. ade 
Bat/ ig the Globe of the Earth be flattiſh tx; ; 


wards the Pbles, the Extent of the Degrees 
and Gravity of Bodies muſt continue 2 
| | | rom 
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II- from South to North; and, on the contrary, 
ler they muſt both continue dimimfhing, from 
ly, South to North, if the Globe of the Earth be 
ple longiſh towards the Poles: And as their great- 
the eſt Difference is under the Poles and Aqnator, 
nd it is in theſe Parts we ought to obſerve them, 
ich in order to their Diſcovery and our better 
in By Knowledge of them. ET. 

= To comprehend the Conſequences which 
rge might be drawn from theſe Obſervations, and 
ich the Knowledge of the Form of the Globe of 
Ex. the Earth, we muſt conſider that the Superficies 
lei- of the Globe of the Earth is terminated by the 
hat Superficies of the Waters of the Sea, which 
ble is a liquid and fluid Body. We muſt likewiſe 
m; conſider what are heavy Bodies, or, rather, the 
"me By Weight of thefe Waters, which muſt counter- 
ake i ballance each other in all Parts of the World, 
the WW and which muſt likewiſe cauſe the Form of 
Ob- i the Globe of the Earth. | 
De- We muſt moreoverobſerve,that if there be any 
the WW Inequality of Gravity between the heavy Bo- 


dies in one Part of the Earth, and thoſe of another 
Part, one does not know how to attribute the 


„ as WF Cauſe of this Difference, otherwiſe than to 
ave Bs the daily Revolution of the Globe of the Earth. 
mot In ſhort, we muſt conſider that the Form of 
nic- WW the Farth, the Extent of its Degrees, and the 
ere; Gravity of Bodies, have ſuch a ſtrict Commu- 
- Ur WM nication with each other, that one could not 
Yrth/MWECubſiſt without the other. 


Now, as we prove by the Principles of 
Geometry, that the Degrees of the Earth, taken 
Im different Diſtances of the Poles, are to each 
other in reciprocal Proportion of its Diameter 


inge the ſame Places; and as we alſo prove by 
* 


do its Diameter under the Poles, which is its 


the Rules of Staticks, that heavy Bodies, in 
different Parts of the Earth, are to each other 
in reciprocal Proportion of its Diameter, we 
conclude that the Extent of a Degree, at ſome 
Part of the Earth, is, to the Extent of another 
Degree in another Part, in the ſame Proportion 
as the ſpecifick Gravities of Bodies of the ſame 
Places are to each other, as I explain at large 
in my Treatiſe ot Phyſicks: That is, the heavy 
Bodies under the Poles are to the heavy Bodies 
under the Æquator in the ſame Proportion of 
Extent of a Degree under the Poles to that of 
a Degree under the Aquator; and that the 
Extent of a Degree under the - Poles is to the 
Extent of a Degree under the Aquator, as the 
Diameter of the Earth under the Æquator 15 
Prom all which we may conclude; that if 
by Obſervations we find that the Extent of De- 
grees under the Poles, is equal, to the Extent of 
Degrees near tha Aquator, ' we . might. reſt 
aſſured that the Globe of the Earth is perfect. 
ly round; and conſequently as heavy Bodies are 
equal all over the Earth, we ſhall alſo know 
that there is only one Cauſe which can. produce 
the Gravity. of Bodies, which is the attractive 
Virtue of. the Globe of the Earth, which Wir- 
tue, is in all its ſeparate Parts, and in every Drop 
of Water in particular; as is explain'd. in my 
Treatiſe of Phyſicks. We ſhall moreover be aſſur d 
that the daily Revolution of the Farth upon its 
Axis, produces no Effect on heavy Bodies, as the | 
reateſt Number of modern Philoſopherg have 
es and neither that the Sun produces any 
Effects upon the Earth or Planets, by Means WP 


Tis 8 


in of the ſwift Motion which whirls them about; 


ner and this is what appears moſt likely to me. 
we But, if on the contrary, by theſe Obſerva- 
me tions one finds, that the Degrees near the Poles 


aer are not equal to thoſe under the Aquator, one 


on WW ſhall be convinc'd that there are two Cauſes 
me ¶ which concur to the Gravity of Bodies; one of 
ge which muſt be attributed to the attractive Vir- 
vy tue of the Earth, as I have ſaid, and the other 


ies to the daily Revolution of the Earth about its 


of Axis. Bur theſe two Cauſes produce different 
of Effects, which are, that by the former the Earth 


by the other, on the contrary, they are puſh'd 
from it, or elſe attracted towards its Axis, 


producing a greater Effect on heavy Bodies at 
one Place of the Earth than at another, muſt 
alſo make theſe heavy Bodies of different Gra- 
vities. my | 
I fay, that the daily Revolution of the Earth 
attracts heavy Bodies towards its Axis, or 
puſhes them off, which is, as every one knows, 
a great Queſtion amongſt Philoſophers. Some 
having laid dewn one of theſe Opinions, and 
others again the other, as a Foundation of their 
Syſtems, which muſt produce Effects directly 
oppoſite to each other; but by Means of theſe 
Obſervations one might eaſily know who had 
the Truth of their Side, and this famous Queſti- 
its {Mon would be decided. 

For if it be found by theſe Obſervations, that 
the Extent of one Degree under the Poles 1s 
y reater than that of a Degree under the Aquator, 
5 Wne ſhall then know, that the Globe of the Earth 
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the N attracts heavy Bodies towards its Centre Aa | 


* 
* 


with a Force in Proportion to their Motioh, &*+ 
Whence it comes to paſs, that this laſt Cauſe , 


Hr 
3s flattiſh towards the Poles; and by the Dif. 
rence of theſe two Degrees, one ſhall alfo know 
how much the Farth' is thus flatten'd, and how 
much larger its Diameter under the Aqnator is re 
than that under the Pole. 
We ſhall, moreover, know that heavy Bo. ye. 
dies have a greater ſpecifick Gravity under the 
Poles than near the quator; and that the 
Gravity of a Body under the Poles, is to the 
Gravity of the ſame Body under the Æguinoctial Me 
as the Extent of one Degree under the Æquator; - 
and that the daily Revolution of the Globe of 
the Earth round its Axis, has an Effect on all 
heavy Bodies, which ftrive to keep at a Diſtance 
from the Centre of its Revolution, which ts its 
Axis, keeping a Direction which is perpendi- 
cular to it, as ſhall afterwards be explain'd. 
But if, on the contrary; it be found by thefe 
Obſervations, that the Extent of a Degree un- 
der the Poles is leſs than under the Aquator, 
one ſhall then know for certain that the Globe 
of the Farth is of à ſpheroidical Figure, and 
longiſh towards the Poles ; and by the Diffe- 
rence of theſe two Degrees, one ſhall know 
how much longer tis than broad: One ſhall 
moreover know, that the ſamè Bodies have 
a greater Gravity near the Agnator than to- 
wards the Poles, and how much they differ; 
2s alſo, that the daily Revolution of the 
Globe of the Earth enforces heavy Bodies to 
approach it, from the Centre of Revolution, 
which is the Axis of the Earth, by a Direction 
which is perpendicular to jt, as is herein after 
explain d. 8 | "ya 341 : . ya FI 

If it be true, that the Degrees go on diminiſh- 
ing from South to North, as hath been obſervd 


il 


. 8 9 1 1 2 * 1 . 1 a a - 
: * - * 
: 5 : f . » 
- 
' 9 
* ; * 


fle. In France, then it is moſt certain that the Globe 


of the Earth is — towards the Poles; an 


o 06% MK | 
- ig from South to North. But rhcfe Obſcrvarioils 
-:: {ranting to be confiraid before one ſhoutd de- 
Bo. Mend upon them, it muſt not be taken ill if in 
the he mean Time form the two Syſtems follow- 
the ng, both of them on theſe two Hypotheſes, in 
the yrder to judge which of the two is moſt likely to 


he true. 5 


„ 


I; * 


HUBS of beavy Bodies, 
according to the © ft: of the Flat- 
tiſbne ſa of the Globe of the Earth. en 


Syſtem of the 


O explain the Cauſe of the Gravity 
of heavy Bodies, Philoſophers are 
wont to make Uſe of the Example 
Sag of a Sling; for, ſay they, in turning e 
about a Sling, we may perceive that ert: 
it attratts our Hand; and the faſter we whirl |Þ 2 
it about, the ſtronger will be its Attraction, MWÞ* ! 
even till the Sling (ſometimes) breaks; ſo en 
that by applying this Example to the daily Et 
Revolution of the Earth round its Axis, they t) 
conclude, that it obliges all Bodies to keep at 
Diſtance from its Centre: 

But theſe Bodies being of different Natures, 
ſome of groſſer Matter, and others of more 
ſubtile, they tell us, that ſome of them being 
more ſuſceptible of the Impreſſion of this circu- 
lar Motion than others, they have acquired 
alfo a different Swiftneſs in keeping themſelves 
diſtant from their Revolution ; and thence con- 
clude; that thoſe which were moſt ſufceptible of 
this Movement, and which acquird a greater 


L 33. 
Fwiftneſs in keeping themſelves diftant from 
he Centre of their proper Movement, forc d 
others to approach them, becauſe there bei no 
Vacuum in Nature, they could not otherwiſe be 
liſtant from this Centre. And as they ſuppos d 
hat the moſt ſubtile Matter was moſt ſubject to 
his Movement, they concluded, that it muſt 
duſh back Bodies towards the Centre of the 
arth, which is the Cauſe of the Gravity which 
| e find in heavy Bodies, ET 
ie, Others having obſerv'd, that heavy Bodies, 

ccording to this Syſtem, muſt be puſh d towards 

he Axis of the Farth, and not towards its 
entre, have ſuppos'd, that the ſubtile Matter 
hich encompaſſes the Earth, moves itſelf eve- 
Way; which Suppoſition is abſurd, it being 
ot potfible to comprehend by Reaſon, that a 
hing can move itſelf every Way; for when 
e ſuppoſe that it moves itſelf bu after one 
rtain Manner, we cannot ſuppoſe it moves 

a Manner quite contrary, without deſtroying 
e former Suppoſition and the former Move- 
ent. = 
But, as we cannot prove the Cauſe of Gras 
ity by either of theſe two Syſtems, I rather 
uſe to ſtick to this Suppoſition of the attractive 
irtue of the Globe of the Earth, which at- 
acts all heavy Bodies towards its Centre, and 
dakes it to be perfectly round. 

For, as to Suppoſition: For Suppoſition, it is 
rtain one had better ſuppoſe the Thing to be 
act, than to ſuppoſe only the Materials for the 
leaſure of Forming it according to one's Fan- 

„where one often finds one's ſelf deceiv'd, 
te Thing being ill made, as has been the Caſe 
a great many Philoſophers, Beſides, I am 

4 very 


their Inclination to remove themſelves from 
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very ſtrongly. perſwated, that we ſhall neve 
diſcaver another Cauſe than u hat J have here 
advancil;.and-that no Man will ever be able 
to give better Reaſons than I give. a 
But it is not the ſame in Relation to the Cauſe 
of the Flattiſhneſs of the Earth; for if it be 
true, that it is thus Flattiſh, one may give very 
natural and very probable Reaſons for its be 
ing ſo. Thoſe who have built their Syſtem ot 
upon this Foundation, taking it for a Princip hi 
of their Opinion, have had Recourſe to toni! 
{ame Example of a Stone whirl'd about in 
Sling, which ſtrives to diſtance itſelf from the 
Centre of its Revolution ; and from thence the 
conclude, that the daily Revolution of th. 
Globe of the Earth about its Axis, making thi: 
ſame Effort on all heavy Bodies, as the circula 
Motion of the Sling does on the Stone, obligeWMcſii 
them iu the like Manner to make an Effort . it 
remove themſelves from the Centre of then Be 
Revolution, which is the Axis of the Earth po 
and that by a Direction perpendicular to thnt. 
Axis, in ſuch Sort, that they are only retain Hppr 
by their proper Gravity, or becauſe the Foro 
which draws them towards the Centre of the 0 
Earth, is greater than that which drives theropc 
from its Axis, after the {ame Manner as thi ir! 
Stone is retain'd in the Sling, by Means of thiWnſec 
Cord which hinders it from following its natu 
ral Inclination which it has, to remove itſel 
from the Centre of its Revolution; which plain olle 
ly makes it appear, that there are two Cauſeſttiſſ 
which concur to the Gravity of Bodies, namely 
their Tendency to the Centre of the Earth, and 


its Axis, in fuch Sort, that if the former 70 Cei 
u 
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bſiſted, the Globe of the Earth would be per- 

Aly round; whereas, if the latter only ſub- 
ſted, the World would deſtroy itfelt, becauſe 


auſꝗ ll heavy Bodies would remove themſelves from 
Gr Revolotons.” . 
ver But as the heavy Bodies, which are under the 
 befWquator, and, by Conſequence, which are re- 
emWoteſt from the Centre of their Revolution, 
clpleW hich is the Axis about which the Farth turns, 


niſh' their Revolution at the ſame Time thoſe 
which are near the Poles, and by Conſe- 
ence nearer the Axis of the Earth, which is 
1e Centre of their circular Motion ; it follows, 
at they muſt alſo make a greater Effort to 


5 thi move themſelves from the Axis of the Earth, 
culalW1d conſequently, alio, muſt make a greater 
lige c ſiſtance to their Tendency towards the Centre 
rt tit. . 

thei Beſides, under the Equator, this Reſiſtance 
arth poſes itſelf directly to their Tendency to the 


entre of the Earth; whereas, under the Poles, 
ain Woppoſes it only obliguely; whence it is conclu- 
d, that the Force of their Reſiſtance to 
e Gravity of Bodies, diminiſhes doubly, in 
oportion of the Diminution of the Sinus of 
ir removing themſelves from the Poles; and 


f thi ſequently, that heavy Bodies muſt diminiſh 
natutheir Gravity in the ſame Proportion, accord- 
itſez as they approach the Afgquator ; whence 
MlainfMollows, that the Globe of the Earth muſt be 
aulettiſh towards the Poles, under which the 
neh ect of heavy Bodies, to remove themſelves 


and the Centre of their Revolution, and to 
ole themſelves to their Tendency towards 
Centre of the Earth, is not ſenſible, 


F 2 Which 


Which makes it plainly appear, that if b. 


dhe two Diameters, we ſhould at the ſam 
Time know the Diminution of heavy Bodie 


the Degrees of all the Parts of the Earth, b 


portion of the little to the great Diameter « 


7 
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Obſeryations we could know the Difference © 


the Diameter of the Earth, and the Diſtance d 


the Proportion of the Sinus of their removin 
from the Poles, which is always in double Prolf 


the Earth, as is particularly explaind in m 


Treatiſe of Phyſicks, 
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Reflection. on this Syſtems. fg. | 


ls Syſtem being founded on an 
7 Example of which all the World 
may make an Experiment, and be 
convincd by themſelves, I do not 
doubt but it will be found to be very 
natural, and likely to be true. However, there 
are in it ſome Difficulties which are contrary to 
other brains | r TT . 
For if heavy Bodies diminiſh their Gravity 
in Proportion as they approach the ÆAgquator, 
we muſt conclude, that the Difference of the 
Specifick Gravities of heavy Bodies of different 
Kinds, muſt alſo diminiſh in the fame Propor- 
tion; and thence it follows, that the Difference 
which is between the Gravity of the Air and 
| that of the Mercury, is leſs under the Aqnator 
than towards the Poles ; and that it diminiſhes in 
going from North to South, whence is drawn 
this Conſequence, vix that the Mercury of the 
Barometer muſt riſe higher under the Æguator 
than towards the Poles, which is contrary to 
ſeveral Experiments that have been made of 
185 it, 
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it, by which one finds, on the contrary, that 
the Mercury does not riſe ſo high under the 
ÆAguator as near the Poles. 5 a __ Bit g il 
Again, this Argument and theſe Experi- 
ments againſt this Syſtem, ſeem, in ſome Man- 
ner, to deſtroy it; and prove, on the contrary, 
that heavy Bodies muſt diminiſh in going from 
South to North, and, conſequently, that the 
Globe of the Earth muſt be longiſh towards the 
Poles. One may, however, refute theſe Rea- 
ſons by others which are no leſs cogent, 

For if the daily Revolution of the Earth 
obliges all heavy Bodies to endeavour to remove 
themſelves from the Centre of their circular 
Motion, which is its Axis, it is eaſy to con- 
ceive, that all thoſe Bodies which have more 
Specifick: Gravity, muſt likewiſe make greater, 
Efforts to remove themſelves in ſuch Sort as 
the Earth making a greater Effort to remove 


itſelf from the Axis of the Earth than the Air, 


as having more Specifick Gravity : It follows, 
that the Supepficies of the Water of the Sea, 
under the Torrid Zone, muſt riſe higher, in 
Proportion, than the Superficies of the Atmo- 
ſphere of the Air ; and, conſequently, there be- 
ing leſs Thickneſs between theſe two Superficies 
under the Aquator, than towards the Poles, 
the Barometer, in like Manner, muſt not riſe 
ſo high, becauſe the Air has leſs Gravity, in 


Proportion, as the Superficies of its Atmoſphere 


is leſs elevated. 

Which plainly ſhews, there is very little 
Certainty in Phyſical Arguments, and that theſe 
two Reaſons ſeem to deſtroy. each other. For, 
in the firſt Caſe, the Diminution of the Gravi- 


ty of the Mercury excecdiug the Diminution of 


the 


5 


the Heighth of the Atmoſphere of the Air, muſt, 
of Neceſſity, cauſe the Mercury of the Baro- 
meter to iſe higher under the Æguatar than 
towards the Poles; and in the other, the Dimi- 
nution of the Heighth of the Atmoſphere exceed- 
ing the Diminution of the Gravity of the Mer- 
cury, it follows, that the Mercury muſt riſe 
not ſo high under the Torrid Zone as towards 
the Poles, according to thoſe Experiments which 
have been made of it; ſo that the whole Que- 
ſtion is reduc'd to this, viz. If the Niminution 
of the Heighth of the Atmoſphere of the Air, 
under the Torrid Zone, which is to the Pro- 
portion of the Gravity of the Water to that of 
the Air, exceeds the Diminution of the Speci- 
fick Gravity of the Mercury, which is to the 
Proportion of the Gravity of the Mercury to 
that of the Air, and conſequently greater than 
that of the Water; this Reaſon ſeems ſtill to 
deſtroy itſelf by another more weighty. 
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| T has been rowdy: Gail, in t 
= Syſtem, as well as in the former, 
i that there muſt two Cauſes concur 

to the Gravity of Bodies, viz 
The natural Attraction of the Globe 

8 the Earth; and an other, which one muſt 
attribute to the daily Revolution of the Globe 
of the Earth. Which muſt produce contrary 
—— and directly oppoſite to the foregoing 

em. 

1 — whereas, in the ho foregoing Syſtem, we 
ſuppos d that heavy ng com pos d &f 
groſſer Matter, are LE re ie to the circular 
1 of the Earth about its Axis, and 
conſequently make greater Efforts to remove 
— — from the Centre of their Mot ion, 
which is the Axis of the Earth; in this Syſtem 1: 
on the contrary, one muſt ſuppoſe that it i: 
Matter the mot ſubtile, which is the moſt 
ſuſceptible 
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aſceptible of the circular Motion of the Whirl- 
ng that is produc d by the daily Revolution 
pf the Earth about its Axis; and, by conſequence, 
hat this ſubtile Matter makes a greater Effort 
o remove itfelf from the Centre of the Earth. 
But all being full in Nature, this Effort 6f 
he ſubtile Matter obliges heavy Bodies to ſettle 
hemſelves, in puſhing them back towards 
he Centre of their Revolution, by a Direction 
hich is perpendicular to the Axis of the Earth, 
n the fame Manner as Des Cartes and other 
Philoſophers have explain'd the Cauſe of Gra- 


ty. | SK 
Pur be this as it will, it is certain, that if 
he Earth is longiſh towards the Poles, the 
auſe of it muſt be attributed to a like Preſ- 
ure of the ſubtile Matter, which preſſes it 
ore towards the Æquator, and forces the Wa- 
ers of the Sea to retire towards the Poles, 
here this Preſſure is leſs ſenſible; in ſuch 
anner, that this Preſſure, which is perpen- 
licular to the Axis of the Earth, meeting the 
Superficies of the Globe of the Earth perpendi- 
ularly under the Torrid Zone, and obliquely, 
more and more in Proportion as it approaches 
more towards the Poles. it follows, that it 
uſt make a greater Effort to puſh back heavy 
Bodies towards the Centre of the Earth, under 


4 he Torrid Zone, than towards the Poles. 
: ny For, tho this Preſſure, perpendicular to the 


\xis of the Earth, be every Way equal, as it 
eems it muſt be in one Senſe, it does not, 
owever, produce the ſame” Effect on heavy 
bodies in all Parts of the Earth; becauſe it 
eets their Direction, where their Tendency 
d the Centre of the Earth is more and more, 
G oblique, 
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oblique , . in Proportion as they. approac! 
bn LE the Poles, in ſuch, dn el 
this, Preſſure, under the Torrid Zone, moves, 
with all its Force, with the Tendency of heavy 
Bodies, to the Centre of the Earth, and augments, | 
by Conſequence, the Specifick Gravity of all 
this Force; whereas it diminiſhes this Force 
and this Gravity, in obliquely meeting heavy 
Bodies approaching the Poles, in Proportion of. 
the Sinus of their Diſtance from the Poles, It 
muſt, moreover, be believ'd, in another Senſe, 
that the ſubtile Matter diminiſhes the Force of 
its Preſſure, in Proportion as it is nearer the 
Poles ; becauſe it has leſs circular Motion, in 
Proportion as it approaches nearer the Centre 
of its Revolution, as is eaſy to comprehend by 
the Roundneſs of the Globe of the Earn. 


el 
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NE cannot deny, but that this Syſtem 
is wrought. up with greater Art and 
Care than the former, which may 
inake it look, in the Opinion of ſome 
5 People, leſs natural and probable. 
Beſides, that it contains ſome Difficulties, 
which, at firſt Sight, may appear ſo contrary 
to the Hypotheſis, that, if one do not examine em 
throughly in all their Circumſtances, one muſt 
abſolutely reject it. But ' after having well 
examind the Whole, one ſhall find nothing in it 
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contrary to thoſe Experiments we make every 


Day. ONE: | 
One of the principal Difficulties which may 
be objected againſt this Syſtem, is, that if 
one ſuppoſes, for Example, that the Globe of 
the Earth is longiſh 85, 200 Foot, (i. e. if 
he Superficies of the Waters of the Sea, which 
determines that of the Globe of the Earth, 
pe 85,200 Foot higher under the Poles than 
under the AÆquator; which is the ſame Quanti- 
y as (according to the Calculation of Sir Iſaac 
E "WW 9 Newton 


144) 

Newton, who ſuppoſes the Flatneſs of the Globe 
of the Earth) is higher under the Æquator than 
under the Poles) it would follow, that the 
Force of the Preſſure, which is the Caule of 
this Length, and which we muſt attribute to 
the ſubtile Matter, muſt be, under the quator, 
equal to the perpendicular Gravity of 85,200 
Foot of Water, ſince it is this Preſſure which 
forces hack the Waters of the Sea towards the 
Poles, and which retains them in an equal I 
Poize to this Elevation, by hindering them from & 
flowing back towards the Æquator, to make M u 
] 
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Err 


them level, and to make the Globe of the 

Earth perfectly round. And from thence we 
conclude, that this ſame Preſſure, which, ac Sc 
cording to all Appearances, muſt produce the (1 
ſame Effect, and preſs with the ſame Force the g 
Snperficies of the Mercury which is in the Bor th 
of the Baroineter, as the Superficies of the 
Water of the Sea, muſt make the Mercury riſe 


in the Tube more than 6000 Foot higher near ſu 
the Æquator than under the Poles, which is ab fir 
—_ | Fat nc 
Another Difficulty which preſents itſelf of 
gainſt this Syſtem, is, That this Preſſure ef thi ne 
ſubtile Matter, which would, according te ou th: 
former Suppoſition, be equal to the Gravity of Di 
85,200 Foot of Water, would then be ſtronge co 
than the Preſſure of the Atmoſphere of thilll M 
Air; and as the whole Atmoſphere of the Ai fic 
finds it ſelf ſhut up between he ſubtile Mai ry 
ter and the Superficies of the Water of the 8e Ai 
it ſeems probable, that this Preſſure, before ii 
communicates itſelf to the Waters of the Se be 
muſt in like manner compreſs the whole . Ex: 
moſphere of the Air which is between theſ in 


bob 
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both under the Torrid Zone, ſo as to make it 
unable longer to ſtay there, or à very little of 
it upon the Earth; and which muſt entirely be 
driven back towards the Poles by this Preſſure, 
fince it wonld be then capable to retire thither, 
and ſuſtain 85,200 Foot ot Water, which would 
be a ſecond Abſurdity no leſs conſiderable than 
the other... 

However, it is not impoſſible to ſolve this 
Difficulty, by Reaſons not only probable but 
alſo very natural, by ſuppoſing only one Thing. 
which it ſeems ought otherwiſs to be abſolute- 

ly ſuppoſed. If one conſiders the Qualities of 
& ubtile Matter, as alſo thoſe of the Air, 
Sea, Glaſs, and other tranſparent Matters, one 
ſhall find that there muſt neceſſarily be a 
great Quantity of ſubtile Matter mix d with 
the Air, in ſuch ſort, that by its Means that 
which is above the Atmoſphere of the Air 
freely penetrates it, to communicate its Preſ- 
ſure to the Superficies of the Sea, without cau- 
ſing upon it any more than the leaſt Force, or 
none atall, to compreſs it. So that by means 
of this Suppoſition, which will appear yet moſt 
neceſſary by and by, 2 the Effects uf 
the Flux and Reflux of the Sea, the ſecond 
Difficulty is removed; and one ſhall eaſily 
comprehend, that this Preſſure of the ſubtile 
Matter may communicate itſelf to the Super- 
ficies of the Sea, without compreſſing, either ve- 
ry little, or not at all, the Atmoſphere of the 
Air, which is between them. | 
" The firſt Difficulty appears yet more eaſy ta 
be remov'd, ſince after all the Reaſons and 
Experiments the learn'd Haygeus has given us 
in his excellent Treatiſe of Light, one Fanpot 

1 ou 


e e 
doubt but the ſubtile Matter goes through the 
Glaſs in the ſame manner as all tranſparent 
Bodies, and, perhaps, more than the Air it ſelf 
To wich one may moreover add, that by thoſi 
common Experiments we every Day make, we 
find that Light communicates it ſelf froin one 
Place to another. by means of the ſubtile 
Matter, without any Aſſiſtance of Air. A Cham. 
ber, for Example, would no more be enlight: 
ned through the Glaſs in the Windows, 
than through a Door, if the ſubtile Mat: 
ter did not paſs through the Glaſs, to commu- 
nicate the Light to the Room, with ſuch Li: 
* as if it had no Body to oppoſe it: For 
we know that the Thickneſs of the  Glaſs-off 
the Window, ſeparates the Air of the Room 
from that without, and [hinders the outward 
Air from communicating its Light to that 
within. Pr | | 2 N 
This being ſuppos d, it is eaſy to conceivt 
that the ſubtile Matter paſſing through the 
Glaſs of the Tube of the Barometer with a 
much Liberty as the Air itſelf, its extraording: 
ry Preſſure; under the Torrid Zone muſt haye 
the ſame Effects on the Superficies of the Mer 
cury which is in the Tube, as upon that which 
is in the Box, in ſuch Sort, that theſe two E 
forts counterbalancing each other, cannot pro 
duce any Effect on the Barometer, or cauſe any 
Alteration in its ordinary Heighth, or its Va 
riation; and it is alſo for the ſame Reaſon; that 
the Preſſure of the Moon, to which we at tribute 
the Cauſe of the Flux and Reflux of the Sea 
is not ſenſible in the Barometer, becauſe this 
Preſſure is every where equal. 1118114 


Hoy 


reed 4 the ſubtile Matter ca) paſs though 
laſs; Monſieur Dortous, asks this Queftion, 
hat can this Matter be, which can.. paſs. freely 
brough the Tores of the Glaſs of the, Barometer, 


— 


weg yet find ſuch Reſiſtance in the Water? 
nee But he ſhould have conſider,d,., that in Phy- 


MBence tells us, ſubſiſt in Nature, though we 
ht annot give any poſitive, Reaſon Why; and I 
Wannot ſee any Reaſon why Monſieur Dortous 
at Mpiould ask this Queſtion, than this; vi. Why 
nu vood, Copper, Iron, or other Matters, are 
ot tranſparent as Glaſs and Chryſtal; for tho 
Ine cannot give any poſitive Reaſon for this, 
e aoes not therefore follow, that Glaſs and 
one hryſtal are not tranſparent. ME: 
In like manner, tho we cannot know 
that ow ſubtile; Matter penetrates Glaſs, and finds 
eſiſtance in Water, it does not therefore fol- 
s that it does not penetrate Glaſs z and one 
Was no more reaſon to deny this Penetration, 
an to deny the Tranſparency of Glaſs; or 
at, at leaſt, one 1s ſenſible to us, and the other 
vet; which is no good Reaſon, at all. 

It muſt likewiſe be conſider'd, that we are 
hielt certain that the Preſſure of the ſubtile Mat- 
r ſtops at meeting the Superficies of the Water, 
Profgichout paſſing through, as it does, other tran- 


an)BWarent Bodies. For, if the Tranſparency of 
va dies is one Proof that the ſubtlle Matter 


thanetrates them, it muſt alſo penetrate Water, 
hich is alſo tranſparent; and, by conſequence, 
is Preſſure of the Matter cannot be there 
(11 ſible, or produce any Effect conſiderable e- 

og to drive back ſo much Water towards the 
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cks there a great many Things, which Expe- 


Poles, 
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Poles, as word be neceſſary to form this Long. 
It muſt farther be conſider d, that we are not 
certain that the fabtile Matter paffes through 
all' tranſparent Bodies with the ſame Facility, 
nor that it paſſes through opaque Bodies 
the ſame manner as tranſparent. But if we 
fitppoſe, as it ſeems likely to be, that the ſih- 
tile Matter paſſes through all tranſparent Bo 
dies with more or leſs Facility, according 25 
theſe Bodies are more or lefs tranſparent, t 
we need not take much Pains to prove the noi 
Globe ef the Earth to be made longith, by the 
Preſſure of the ſubtile Matter on the Water of 
the Sea, though It through it; becauſe 
the Water being leſs tranfparent than the Aion 
and much leſs than Glaſs or Chryſtal, it follows ehe 
* Suppoſition, that the ſubtile Matter wil Tir 
find more Refiſtance in paſſing through the 
Water than the Air; and thence we conclude ec 
that all its Preſſure, under the Torrid Zone 
muſt act with all its Force againſt the Wate 
of the Sea, which muſt ſtopit by little and: little 
in . as the Rays of Preſſure diminiſſ 
and loſe themſelves in the Depth of Penetrz 
tion. So that if one ſuppoſes the Reſiſtance d 
the Water to the Paſſage of the Rays of th: 
Preſſure of the ſubtile Matter, which compreſ 
ſes the Earth under the Torrid Zone, to be 
6, 10, or 20 Times greater than that of thi 
Arr, one ſhall find Preffure enough on the W. 
ters of the Sea, to drive back one Part tc 
wards the Poles, and there produce this Lengt 
ning out of the Globe of the Earth. Thi 
deep Penetration of the fubtile Matter in th 
Waters of the Sea, is fartherprov'd by the Fl 
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mg: ind Reflux of the Sea, as I explain in my 
| reatiſe of Phyſicks z of which I have added 
tot here a ſmall Extract, which has ſome Relati- 
mh M2 to the Opinion of the Earth's being flat. 

; After having explain'd the Reaſons. which 
ay be alledgd for and againſt theſe two 
Syſtems, I believe one may, without any Pre- 
udice, determine one ſelf in Favour of one of 
hem, rather. than the other, and by that one 
all ſee that we cannot in this Matter come to 
any clear Knowledge, otherwiſe than by Aſtro- 
nomical Obſervations, to determine the juſt 
Extent of Degrees, and their Difference, after 
a manner as I have above explain d; which 
ould be a ſolid Foundation to form juſt Rea- 
ſons on, in relation to all Things advancd tf 
heſe tvro Syſtems, and to diſcover at the ſame 
Time, all that is therein curious relating to 
y ks; whereas at preſent, we reaſon upon 
deceitful (and very often falſe) Conjectured 


Reſelivie por <p RES; 7 7 of tbe Flur ani 
Reflux, 10 1 


15 E of the Arongeſt Reaſon the 
can be alledg d to prove that thi 
ſubtile Matter paſſes throug 
Glaſs, and at the ſame Time th 
whole Atmoſphere of the Ai 
without cauſi ing any Compreſſion, or ve 
little or no Alteration, is the Preſſure whic 
the Moon makes againſt the Earth, and th 
Superficies of the Sea, in its Paſſage through th 
Meridians under the-Torrid Zone; and to whid 
we attribute the Cauſe of the Flux and Reflu 
of the Sea; as Deſcartes and ſeveral other Ph 
loſophers have explain d. 

For if one ſuppoſes, that this Preſſure upol 
the duperficies of the Waters of the Sea is equ 
to two Foot of Water, anſwering to twent! 
one Lines of Mercury, which Pilots aſſure 
is the greateſt Difference of the Height of th 
Flux and Reflux of the Sea in the Iſles unde 
the Torrid Zone; and if the ſubtile Matter, h 
means of which the Preſſure of the Moon 
communicated to the Earth, does not pal 
A. „ H 3 15 | throup 
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hro” the Glaſs of the Tube of the Barometer, it 
ould follow, that this Preſſure of the Moon 
ould he perceivd upon the Superficies of the 
ercury in the Box of a Barometer, with the 
ame Force as upon the Superficies of the Water 
f the Sea; and, by Conſequence, that every 
ime the Moon ſhould paſs thro' the Meridians 
nder the Torrid Zone, ſhe would make the 
ercury riſe 21 Lines; which is abſurd. The 
atter, then, which produces this Preſſure, 
aſſes thro' the Glaſs, and produces the ſame 
ffect on the Mercury of the Tube, to counter- 
allance this Preſſure. I. a 
I know very well, one may explain this Me- 
omenon after another Manner; which is, by 
ppoſing that the Preſſure of the Moon' com- 


duch unicates itſelf to the Superficies of the Water 
- (1 the Sea, by means of the Atmoſphere of 
Al: Air, which 1s between the Superficies of the 
Ver obe of the Earth and the ſubtile Matter, 
hid it ſeems Monſieur Dortous has ſuppoſed ; 
: , ut I do not find this Syſtem the more probable 


r being more ſimple and natural; for this 
reſſure of the Moon acting in that Caſe upon 
e Superficies of the Atmoſphere of the Air, 
the ſame Manner and with the ſame Force 
the Air would act upon the Superficies of 


upoßge Water of the Sea, would likewiſe produce 
equgge ſame Effects; that is, this Preſſure of the 
entggoon would produce in the Air a Flux and 
Ire flux, which would have ſome Reſemblance 
4 that which we ſee in the Sea; for the ſubtile 


atter, in preſſing the Atmoſphere of the Air, 
der the Æquator, when the Moon paſſes thro' 
e Meridians, would then force as much Air 
H 2 below 


belo her as the Force of ſueh Preſſure coul 
ſuſtain, As for Example: A Boat that is hea. 
laden, preſſing with all its Weight, upon th 
Superficies of the Water, diſplaces a Quantit) 
equal to its own Weight; in like Manner, t 
Air, preſſed by the Paſſage of the Moon, 
ing conſtrain d to give Way of all Sides, on 
Part muſt retire on both Sides, and anothe 
retire towards the Poles, while another Pa 
would be puſh'd on before the Moon, in th 
ſame Manner as a Boat that is laden forces on 
Part of the Water, which it diſplaces, to reti 
of each Side, while it puſnes another Part 
before it, as may eaſily be obſervd by an 
Boat pon the Water. | I hong 
his would produce upon the Earth fever 
Effects which we do not perceive. Firſt, . 
— ph the Moon, under the Tarrid Zon 
would produce, in the temperate Zones, a Flu 
and Reflux of the Air, from the Æquator t 
wards the Poles, and from the Poles towards t. 
Equator, which would have the ſame Regn 
rity with the Flux and Reflux of the Sea. A 
beſides, this Flux and Reflux of the Air « 
creaſing and diminiſhing ſucceſhvely the M 
of the Air, in the ſame Zones, would force t. 
Barometer to rife every Time the Moon ſhou 
paſt thro' the Meridians, becauſe of the A 
which ſhe would puſh off; and make it fall 
little after ſuch Paſſage, and the Air wol 
retire, which we do nat perceive. 
Beſides, towards 25 or 30 Degrees of N. 
thern Latitude, we ſhould: find, twice a - Da 
two or three Hours before the Moon comes 
the Meridian, South-Weſt Winds, which won 
* til 


ter the ſhould have paſa d the Meridian. 


[6] | 
reach d the Meridian, and to North-Weſt af. 


Again, under the quator, one ſhould have: 
twice a Day Eaſt Winds two or three Hours 
before the Moon comes to the Meridian ; which 
Winds would be followd' by a Calm of ſome 
ſmall Continuance; and after that, by Weſt 
Winds, which would grow very violent at the 
Inſtant the Moon paſſes the Meridian; and 
after ſhe has paſs d, theſe Winds would relent 
by little and little, in Proportion to her Di- 
Nance, in ſuch Manner, as to be reduc'd into a 
Calm, or ſome Whirl-Wind, an Hour or two 
after ſhe has paſs'd through. __ [GE It 

But as ane perceives nothing which has the 
leaſt Appearance of all this, one may poſitive- 
ly conclude, that the Moon communicates her 
Preſſure to the Globe of the Earth and the 
Water of the Sea, immediately, by means of 
the ſubtile Matter; and that this Matter. paſſes 
through the whole Atmoſphere of the' Air, 
without giving it any ſenſible Impreſſion. And 
from thence one may draw this farther. Conſe- 
quence, that the Globe of the Earth may be 
of longiſh Figure towards the Poles, by the 
Preſſure of the ſubtile Matter, without the 
Atmoſphere of the Air's being compreſſed, or 
at leaſt but very little, as I explam in my 
Treatiſe of Phyſicks, 8 

It remains now, that we only make this one 
Reflection, viz. that if the Moon does not com- 
municate her Preſſure to the Superficies of the 


cs WY Waters of the Sea but by the means of the 


Air, which is between her and the ſubtile 
| Matter, 


11 


Matter, ſhe could not produce any Motion op 
= 


Ways reſembling die Flux and Reflux whi 
we there ſee; ibecault the Preſſure of the Moon 
againſt the Atmoſphere of the Air. in the 


Time! ſhe paſſes thro' the Meridians under the 


Torrid Zone, would then ſupply the Place of 
the Gravity of the Air which it diſplacd; ſo 
that neither the Superficies of the Sea; nor that 
of the Mercury of the Barometer; (being nei - 
ther more nor leſs preſsd thereby) could 
produce any Variation of the Barometer, or 
any Flux and Reflux of the Sea; juſt, as for 
Example, the Gravity of a Boat being in the 
Place of the Gravity of the Waters, whoſe Place 
it ſupplies, does the more burden the Banks of 
2 River or Canal, or produce any Impreſſion in 
its Paſſage, unleſs it be 

are not ſenſible, but in Canals where the Wa. 
ters are pretty much ſtraiten d and confin d. 
By this Reaſon; we may farther prove, that 
the Preſſure of the ſubtile Matter does not ter- 
minate on the Superficies of the Waters of the 
Sea, as one might probably imagine; but, on 


the contrary, it viſibly appears, that the ſubtile | 


Matter muſt penetrate the Waters of the Sea, 
as well as other tranſparent Bodies, tho with 
leſs Facility, as has been hinted before; ſo 
that by this Penetration, the Preſſure of the 
Moon produces her Effects even in the very 
Bowels of the Globe of the Earth. For, as it 
has been ohſerv'd; along the Coaſts of the Sea, 
and the Mouthe of great Rivers, that the Flux 
and Reflux of the Sea does not run in or out, 
at moſt, more than three Leagues an Hour, 
we muſt conclude from thence, that if the 

N Preſſure 


ſome Movements, which 


7 
(3s 7 
Preſſure of the Moon is only perceptible under 
the Torrid Zone, a Tide could not come to 
us under i leſs than thirteen; oy foufteen Hours 
Time; and that by Conſequence, the high 
Tides of Conjunctions and Oppoſitions aol 
not be at the ſame Time all over the Earth 
as they Are. | cl Jr 1047 5911 FF 
Whereas, to prove this Phenomenon of Tides, 
which we find are at the ſame Time all = 
World over, one muſt of neceſſity ſupp 


that the Preſſure of the Moon, which proc — 


them, extends itſelf very deep into the Waters 


of the Sea, that it might produce every where 


the ſame Effect, in the ſame Manner: As fer 
Example, an Arrow which falls into: the Wa- 
ter, impreſſes in it all the Forte of its Motion 
when it is ſtoppd; now, the Force of this 
Movement of the Arrow, does not communi- 
cate itſelf: only to the Superficies of the Water, 
but ſucceſſively to all the Parts of the Water 
which it touches, in entering as deep as it can. 
We muſt conceive the ſame Penetration. of the 
ſubtile Matter, and its Preſſure againſt and 
within the Waters of the Sea, with this Diffe- 
rence, that the ſubtile Matter rer far- 
ther in the Water than the Arrow. it 
In the ſame Manner alſo ou ght we td con- 
ceive its Penetration thro' the Air, and the 
Effects it there produces in its Paſſages. But 
this is philoſophiſing enough on a Matter of 
which we: have only apparent Conjettures for 
Proofs; and we muſt conclude, after havi 
well conſider d every Thing that has been Lai 
that we underſtand nothing of it; that we ſee 
in the World a great many wonderful Things, 
OT 
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fot which we know not how to actount or give 
ene Regſon fort) i : 8 i; 8 
A this I have given a very remarkable Ex. 
ample in my Treatiſe of Phyſoks, where I make 
it plainly appear, that Experiments have 
d, that hot Air is lighter than cold; that, 
in like Manner, it has been provd by Demon. 
rations in Geometry the moſt evident, that 
this hot and light Air ought to rife always 
above the cold, which is in effect more heavy, 
as all modern Philoſophers will ſtill have it. 
However, as the Earth has Occaſion of Heat, 
to make it fruitful and capable to produce what 
is neceſſary for the Support of Mankind and 
all Animals, which would periſn if the hot Air 
did rife above the Cold: Providence has given 
it its Bounds, which makes it maviteſtly ap 
pear, (notwithſtanding the Opinion of all Phi 
loſophers, and in Spite of the Demonſtration 
of the Geometricians, which we hold the ſureſt 
and moſt infallible of Nature) and we fee 
with Admiration, that this heated Air doe 
not riſe above the Cold; and that the Colt 
which is above, though more heavy, canno 
deſcend into that which is heated and mon 
light, but by forcing this Barriere, to enter it witli 
Violence and great Claps of Thunder. 
Alter this, I believe we can produce nothing 
- mbre wonderful in Nature and more convincing 
of our Ignorance in Phyſicks ; but on the oth 
Hand, I believe, that the Study of theſe'Scien 
cos and the Diving into the Nature of Matte 
8 n true Means to take from us all our Pre 
judioes, which are contrary to the Progreſs wii 
mght make therein; for the true _ 
as 3 ** 
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ow Thing well, is to —4 that we do not 
ret know them; it being much more advan- 
- Hay to be allt d that we do not know a 


hing, than to believe one knows it when one 
at of its Principles, 
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Of the Variat } according e 
. > he Nero | Syſtem. ff Fes, i 14 
| eee Int 
EY 20 know the Cauſe of the con iderable in. 
5 fo Variations which' we obſerve every 
ö Wo g 3 a ea! 
x {a Day in the Flux and Reflux of the Hore 
Sea, we muſt conſider all the Cauſe rs 
t hat concur to their Production, and one 
their different Combinations, with the Effech her 
which every one of them produces in parti v 
cular. Jet. 
Among the different Cauſes of the Variation +, 
of the Flux and Reflux of the Sea, which IM; 
particularly explain in my Treatiſe of Phyjicks ou. 
I find twelve conſiderable ones, viz. One which 1 
depends on the Sea itſelf, one that depends on le 
the Diſpoſition of the Coaſts, two which well su. 
muſt attribute to the Effects of the Air, twolMis 1 
others to the Sun, five to the Moon, and ano th: 
ther to the Planets, which is very variable, 
as coming from their different Conjunctions and Hoth 
Oppolitions. leſs 


All 


| -39 ] 

All theſe: produce on the Tides different 
ffects, according as they are differently com- 
in d. But as they may be combin'd in an 
nfinity of different Manners, one may conclude, 
hat the Effects we obſerve therein muſt alſo 
e ſo different that we cannot remark them 
ut with a great deal of Trouble in our Obſer- 
ations, excepting the principal, which we 
uſt attribute to the Moon and Sun, and 
ore particularly to the Rolling of the Air or 
inds which rule upon the Earth. 

In Relation to the firſt Cauſe, which depends 
n the Sea itſelf, it muſt be conſider'd, that 
e Sea is not always of the fame Height, nor 
nally ſmooth, but that it is always higher in 
inter than in Summer, and higher yet, in 
Iiny Weather than in a Drought: Becauſe in 
inter (and the ſame may be faid of rainy 
eather) there falls' into the Sea not only 
ore Water than can evaporate, but the Ri- 


uſe. that diſcharge: themſelves into it bring 
and ong with them a greater Quantity than at 
fechhner Times; ſo that this Quantity of Water, 
art well Rain as Rivers, 'muſt make the Sea 


e towards its Shores, before it can he puſh'd 


tion to other Parts of the Earth. And as the 
ch | ntrary happens in Summer, or in Time of 
ck Wouzht, one muſt conclude, that the Tides 
hich be ſome Feet higher; and deſcend fo much 
onze leſs in Winter, or in rainy Weather, than 
vo Summer, or in Time of Drought ; and that 
tw0 is Difference muſt be more or leſs, according 
ano there are more or fewer Rivers to diſcharge 
ble emſelves into the Sea in one Place than in 


other, and alſo according as the Sea is more 


leſs deep, as is eaſy to comprehend. 
I 2 In 


great; whereas, when the Wind puſhes th 
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In relation to the Cauſe of the Diſpoſition Il cr 
of the Sea-Coaſts, all Mariners and others, who t! 
have Experience in the Flux and Reflux of the m 
Sea, know very well, and Phyfical Reaſoni of 
oe; that the Tides are more ſenſible at thei tr 
ottom of Bays, than near Capes or Strezghts; D 
and that they are in like Manner more ſenſible 
m thoſe Places where the Sea has but a little 
Depth near the Coaſts, than in ſeep Places, 
and where it is very deep; and — that 
they are alſo more Zuledthbe in the Bottom of 
Gulphs, which have large Openings into the 
Sea, than in thoſe which have more ſtraif 
and narrow; and the Difference which ariſe 
from thoſe ſeveral Diſpoſitions, is very conf 
derable. 
The two Cauſes of the Variation of Tid 
which we muſt attribute to the Air, are, fir 
the Winds, which are the moſt conſiderable} 
and, ſecondly, the different Gravities of 
Air, which we obſerve by the Variation of th 
Barometer. In relation to the firſt, all tho 
who have ſome Experience in Navigation, a 
likewiſe all thoſe who live on the Sea Coaſt 
or near great Lakes, know very well, an 
Phyſical Reaſons alſo prove, that the Wind 
puſh the Waters of the Sea, and make then 
roll ſometimes on one Coaſt and ſometimes c 
another; ſometimes with more, ſometimg 
with leſs Force, according to the Coaſt. -ani 
the Strength of the Winds. And from thend 
it follows, that when the Wind puſhes thi 
Water from the Coaſts towards the full Se: 
the Tides muſt be ſinall and the Reflux ver 


Water againſt the Coaſts, the Tides muſt bal De 


con! 
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conſiderably greater, and the Reflux leſs : And 
this Difference is the more conſiderable, the 
more violent the Winds are; of which one very 
often finds ſad Experience in maritime Coun- 
tries, where they ſometimes cauſe dreadful 
Deluges. 4 1 9 

For the ſecond Cauſe of the Variation of the 
Tides, which muſt be attributed to the Air, 
it is eaſy to comprehend, that its Gravity pro- 
ducing the ſame Effect upon the Superficies of 
the Sea, as upon the Superficies of the Mercury 
of a Barometer, it alſo uce on the 
Waters of the Sea very near the ſame Effect as on 
che Batometer, For as one knows by the Va- 
riation bf the Barometer, that the Gravity of 
the Air is not equal all the Earth over, but that 
it is Jeſs or greater in one Part than in ano- 
| ther, it is eaſy to comprehend, that this {ame 
Gravity of the Air muſt puſh/ the Waters of 
the Sea from the Side where they are more 
prefs'd by this Gravity, towards the Places 
where they are leſs; which happens alſo ſuc- 
ceſſively in the ſame Place, when the Air comes 
to change, becoming more heavy or more light; 
whenee we may conclude, that the Tides muſt 
be lefs high and the Reflux lower, when the 
Air 1s heavy and the Barometer high, than 
when the Air is higher and the Barometer 
lower. | 

Among the Cauſes which depend on the 
Planets, tho' the principal muſt be attributed 
to the Moon, I believe, however, we ſhould 
begin by explaining thoſe which we muſt at- 
tribute to the Sun, without being obligd to 
tell the Reaſon. But, before entering into this 
oy Detail, we ſhould take Notice, that * 

"= 


6a 
yp 


the twelve Cauſes which produce the Variation 


of Tides, of which I have ſpoken, we muſt 
attribute the principal to the Moon, to accom- 
modate ourſelves to the Opinion of Philoſo- 
phers; tho there is great Reaſon to attribute 


it to the dun, which ſeems moſt to contribute 


thereto, ſince this Cauſe comes from the Form 
of the little Vortex of the Earth, which is 
made Oval by the Difference of the Movement 
of the Vortex of the Sun; ſo that the Cauſe 
which produces the Ovality of the Vortex of the 
Earth, which muſt make it ſenſible of conſe- 
quence, even to the Superficies of the Waters 
of the Sea, muſt produce a Flux and R. flux, 


which have Periods regulated according to the 


Courſe of the Sun ; whence one may conclude, 
that if there were no Moon, the Sea wouldi 
have a Flux and Reflux, tho leſs ſenſible than 
what we ſee, which would produce in theſe 
Countries high Tides every Day ive a- 
Clock, and low ones at Six; and under the 
Torrid Zone, high Tides at fix a- Clock, and 
low ones at Twelve, when the Sun paſſes thro": 
the Meridians, as I have explain'd four Years; 
ago in my Treatiſe of Phyſicks, and as Mon- 
ſieur Caſini has ſince well remark'd in hs 
Obſervations. e 

This being well underſtood, it is eaſy to 
comprehend in its proper Place, that the Cauſe 
which produces this Ovality of the Vortex of 
the Earth, where. if I may be permitted to, 
explain myſelf otherwiſe, the Flux of the Sun 
muſt be encreas'd, or diminiſh'd, in Proportion 
as that Planet finds itſelf more or leſs nearer 
to the Earth; whence one may conclude, that 
all Things remaining otherwiſe equal, on 

. Tides 


on Tides muſt be greater when the Sun is in its 
uſt I Perigaum, and leſs when it is in its Apog aum. 
m. Ad tho' the Difference be not very conſidera- 
ſo- ble, yet, I: believe, one might perceive it alſo 
te by the Way of Obſervation. */ te 
te As to the ſecond Cauſe; which one muſt at- 
tribute to the Sun, (tho, in Effect, it depends 
on the Globe of the Earth as well as the fore- 
going,) we muſt confider, that when the Globe 
of the Earth is fartheſt from the Sun, or in its 
Aphelion, its oval Vortex muſt then be more 
reſsd on that Side which is oppoſite to the 
Bun, than that which is turn d towards the 
un; becauſe; in that Place, the Vortex of the 
» WEarth muſt meet the Matter of the Great 
ortex in a flower Movement, which muſt 
uſh it back towards the Syn by its Movement 
df Vibration or Irregularity, in ſuch Manner; 


eſe {What this unequal Preſſure, which muſt make it 

a: {W-nſible even on the Superficies of the Water of 
he he Sea, muſt alſo produce an unequal Flux and 
nd Neflux, and the Night-Tides greater than thoſe 


pf the Day. Whereas, when the Sun is at its 
ber igaum, the Vortex of the Globe of the Earth, 


"n+" Which is then in its Peribelion; neareſt the Sun, 
his ecting there the Matter of the Great VORTEX 
i n a more rapid Movement, which ſt ps, by 


ittle and little, its Movement towards the 
zun, muſt, in ſhort, puſh it back with the 
arth, towards the Place whence it came: It 
s alſo eaſy to comprehend, that this Vortex 
Huſt then be more compacted on the Side of the 
vn than on its oppoſite Side; ſo that this 
reſlure making itſelf ſenſible even to the Su- 
erficies of the Waters of the Sea, muſt ſtill 
Iroduce uncqual Tides, thoſe of the Day being 
more 
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The * 9285 
more ſenſible than thoſe of the Ni Aud 
tho this Difference 1s not e yet, I 
am, notwithſtanding, fully perfwaded 14 A 
ſervations, and ſo much = more, that this 
Cauſe, as well as the preceding, muſt pr 
their Effects in the Time of 8 4 40 d pro- 
duce others oppoſite in the Tune of Quadra: 


ture, 7 
In relation to the Cauſes of the Variation us 


Moen, it has been already faid, we mult diſtin- 15 

uiſn five; the principal of which . proceeds ne 
Bom the Diſtance of the Moon in its Zyzygie, Wh 
in ſuch Manner, that the nearer ſhe is, the high: 
ex ere the Tides z amongſt which, thoſe which 
happen in the new or full Moons, are always 


the greateſt ; and, 4 Conſequence thoſe which 1 
— nearer, and the leſſer, are thoſe which rid 
in the Time ad the Quadratures, when rt! 

—— do not eome ſo nea he 
This Cauſe of the Variation of the Tides he! 
attributed indirectly to the Moon, becauſe it Mr q; 
is, in Effect, nothing 5 than a Concourſe or Muce 
uccefſive Oppoſition of the two 0 incipal nere 
uſes of the Flux and Reflux of the Sea; ones me 
ef which is attributed to the Moon, and the Plain 

ether to tg Sun; but as that which we attr:1; 


bute to the Moon is the ſtrongeſt, it follows, 
that the Flux and Reflux mu always attendMWouws. 
— Movement of the Moon, WHRGUL our per 
ng that of the Sun, but only. by the 4 Lime 
— 2 of the Tides, which — NA 
cxeaſe, and more and more, according as th 
Effects of the Sun concur more and more with 
thoſe of the Moon, as it happens in the Time 


of their Conjunctions or Orpoſitians. or wal 


that if theſe two Compreſſions were equal, t 
would not produce, at that Time, any ſenſible 
Effect, nor any Flux and Reflux in the Sea; 
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a ee ng! eee 
ſhe "approaches the Sun; whereas,” when the 
Moon is in Onadrature, theſe two Cauſes 'find- 
ing themſelves oppoſite to each other, becauſe” 


he Moon then preſſes the Earth on two Sides, 


and the Sun on the other two, it follows, that 


he Effects muſt then deſtroy each other on 


T, rather, would produce four Fluxes and Re- 


fluxes a Day; as it is eaſy to comprehend; but 


he Compreillon of the Moon being ſtronger 
han that of the Sun, it produces always the 


ame Effect; and that of the Sun ſerves: only 


o encreaſe or diminiſh it, according as ſhe is ei- 
her in Con junction, e or Quartile. 
The ſecond Cauſe of the Variation of the 
Fides, which depends on the Moon, muſt be 
ittributed to her Proximity or Diſtance from 
he Earth. For, as the Effects which produc 
he Flux and Reflux of the Sea, muſt encreaſe 
vr diminiſh, according as the Cauſe which. pro- 
uces them are greater or leſſer, and this Cauſe 
ncreaſing or diminiſhing according as the Moon 
s more or leſs near the Earth, as I have ex- 
lain'd more at large in my Treatiſe of Phy- 
cks, and as I have ſeen ſince, that Monſ. Caffini 


as alio remark d' in his Obſervations, it fol- 


ows, That all Things remaining otherwiſe 
qual, the greateſt Tides muſt happen in the 


ime when the Moon is in her Prigaum, and 


he lefs, when the is in her Apogeum. But this 
itference is much leſs ſenſible than the fore- 
zoing, as is eaſy to comprehend, Hrs 


K © The 


The third Cauſe muſt be attributed to the Di 
ſtance or the Nearneſs of the Moon to the qui 
tial; becauſe, as the Compreſſion of the Mooy 
againſt the Earth, makes a greater or leſſer Effort 
in Proportion as ſhe meets it more or leſs di 
rectly; and, as ſhe meets it more obliquely 
in Proportion, as ſhe is more diſtant from th 
Aquator, it follows, that all Things remaining 
otherwiſe equal, the greateſt Tides muſt be at 
the Time when the Moon paſles thro! the 
AEquinodial, and the leſſer when ſhe is diſtant 
from it, and towards the Tropic ks. 

Again, it is for the ſame Reaſon that the 
Compreſſion of the Moon makes a greater « 
leſſer Effort againſt the Earth, in Proportion 
as ſhe finds herſelf more or leſs near the Eci 
tick : Whence we may alſo draw this Conſe 
quence, that all Things remaining, otherwiſ 
equal, the greateſt Tides muſt be when the 
Moon paſſes thro' one or the other of thek 
Knots, or when ſhe is eclipſed, or eclipſes th 
Sun, and the leaſt, in the Time of her greate 
Declination, or when ſhe is in her greate 
Diſtance from the Ecliptick. | 

To comprehend, laſtly, the fifth Cauſe q 
the Variation of the Tides, we muſt conſidet 
that the Moon, by her Movement of Vibn 
tion, -which others call her irregular Move 
ment, and which is only during the Time ſit 
makes her Revolution round the Earth, aj 


proaches and removes from. it ſucceſſive] poſt 
And as this Movement is peculiar to her, it L 
eaſy to comprehend, that while ſhe makes thi cart 


Movement, ſhe muſt puſh before her the ſul 
tile Matter, in which Philoſophers have ſip 
pos d ſhe floats at Liberty. But as ſhe mu 

Hh | he 
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muſh this ſubtile Matter towards the Earth, 
hen ſhe approaches it, and muſt produce: an 
ppoſite Effect when ſhe removes from it, - at 
lows, that the Tides muſt be more ſenſible 
hen ſhe paſſes from her Apogeum towards her 
rigen, than when ſhe goes from her Perige- 
towards her Apogeum ; but the Difference 
Wannot be very great. 

As to the Cauſe of the Variation of the 
ides, which muſt be attributed to the Planets, 
ho' this is the leaſt ſenſible of them all) one 
uſt not, however, doubt but that when 
dey approach the Earth, they muſt make a- 
- Winſt it an Effort reſembling that which we 
tribute to the Moon, which produces the 
ur and Reflux of the Sea, but much leſs 
ſible, becauſe of their great Diſtance. But 
is does not hinder one from concluding, that 
1en any inferior Planet, and particularly 
nus, palles between the Farth and the Sun, 
muſt then encreaſe the Effort which the Sun 
akes on the Earth, and encreaſe the Cauſes 
ich this Planet produces, in Reſpect of the 
riation of the Tides; ſo that all Things be- 
> otherwiſe equal, the Tides of the Zygygies 
ſt encreaſe, and thoſe of the Quadratures 
niniſh, by the Junction of Mercury, and more 
ticularly Venus, with the Sun. The ſame 
ing muſt alſo happen in the Time of the 
poſitions of the ſuperiour Planets to the 
, and particularly of that of Mars, which 
earer, and that of Jupiter, which is greater, 
which muſt, with his four Satellites, make 
ar greater Vortex: And theſe Effects muſt 
encreaſe, when (ſeveral Planets, at the 
445 „ ſame 


1.65) 
{ame Time, are as near the Earth as they d 
bes ſb that all Things being otherwiſe equ 
the greateſt Tides muſt be when all the Plant 
are upon one Line with the Sun and Fan 
-and leſs; when there is not one in that e 
n eee J ˙ N 
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NE might Nee 644 a grea 
Things highly probable in — 
to the Subject of the Variation of 
Tides, as well as in reſpect of the 
different Combinations of thoſe we 
have ſpoken of, as they which the Curious may 
make themſelves. I ſhall content my felt on- 
ly to lay, en paſſant, that it is eaſy to ſee, that 
it a great number of Cauſes, and ſv different 
one from another, can be combin'd in ſo man 
different Manners, one muſt not be fur 155 
if we cannot aſſure our ſelves of any 
poſitive in relation to the Effects we 3 
by the Flux and Reflux of the Sea. But on 
the other Hand, this Diyerſity of Combinati- 
ons does not hinder, but by — Obſervati- 
ons made in Places proper for that Purpoſe, 
one might diſcover ſeveral Secrets of * 
an 
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and make ſeveral Diſcoveries on the Subject of ¶ be g. 
Celeſtial Phyſficks; there being nothing more of G 
to be done to effect this, than to take great 
| Faro of all the Circumſtances which accompany | 
the Effects we perceive; ſo that in about ſome 
little Time, one might come to the Knowledge 
of all Things, by the Conformity of Effects, 
which might have relation almoſt always to 
e 
It would ſuffice for that, to eſtabliſh three 
Obſervators, one under the Torrid Zone, and 
two under the Temperate Zones. One of theſe 
two in the Northern Hemiſphere, and the 
other in the Southern; but one for all under 
the Torrid Zone, becauſe that is the Place 
where the celeſtial Cauſes are, which produce 
the Flux and Reflux of the Sea, and where the 
Variations of the Tides make themſelves more 
ſenſibly perceiv d; becauſe. they make their 
Efforts there more direct than under the Tem- 
peratez while on the other Hand, the Effects a 
produc d by the Air make there leſs Alterati- reciſ 
on, becauſe its Gravity then changes but a lit- MW wh: 
tle, and beſides the Winds are there very weak, It wo! 
and always uniform, without the leaſt Varia- rs 1 
tion. So that theſe Obſervations muſt be made Mirect 
more particularly under the Torrid Zone, if one Me B 
would make any Diſcoveries by their Means, Merein 
which is the only one whereby we may be Ne W. 
aſſur d of the Truth of Phyfical Conjectures. Ius d 
The Places moſt proper to make theſe Obſer- des. 
vations, are towards the Capes, or in the little mar. 
Iſles, becauſe they are leſs fubject to the Varia- IM the 


tions of Tides proceeding from the Diſpoſition the. 
of the Coaſts of the Sea, or River-Waters. In Ne Se. 


ſhort, in relation to theſe Principles, it * 


be good to eſtabliſh; Qbſervations on the Coaſt 
of Guinea, toward Cape Verd, or the White Cape; 
| Or ON the Coaſt of Bra 1 about Pernambuco, ano- 
cher at the Cape of Good Hope, and a third 
near Cape Finiſterre, or towards that of St. Vin- 
cent in Fortugal. 


- 


It would likewiſe be convenient that theſe 
Obſervations were continu'd for ſome Years; 
in order to have a great Number made in ſeve- 
ral and different Conſtitutions of the Planets; 
o confirm them, by comparing one with 
, Wnother, that one may not be deceivd in the 
onſequences which we may draw from thence, 
n attributing Effects to a Thing which cannot 
e the Cauſe of them, as may happen if theſe 
game Effects were not confirm'd by Experiments, 
: 
; 
r 


requently repeated in the ſame Conſtitution 
pf Planets. FIR 

To make theſe Obſervations with Advan- 
age, it would be neceſſary, that every Obſer- 
ator mark exactly every Day and Night the 
reciſe, Time of the high and low Tides, and 
o what Height they riſe and fall every Time. 
t would be alſo neceſſary, that the Obſerva- 
rs mark, as near as pole, the Force and 
direction of the Winds, with the Height of 
e Barometer, as is explain d by the Plan 
erein before inſerted; that one may know if, 
e Winds, or the Gravity of the Air, have not 


ides. It would be moreover very convenient 
mark down, as near as poſſible, the Diſpoſition 


. the Place of their Obſervations, and thoſe 
n the neighbouring Coaſts, with the Depth of 
ne Sea, becauſe of the Circumſtances which 
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aus d ſome Alteration in the Height of the 


Obſervations had been made under the Tori 


but 1 believe he might be deceivd, when | 


I 11 72.) | 
generally accompany «11 theſe Things, as is 
henein- before -obſerv'd. XIE 


To make theſe Obſervations, it is not ne- 
ceſlary that the Obſervators be Mathemati - 
cians, or underſtand. Aſtronomy; it is ſuffi- Ml ? 
cient only, that the Journals of their Obſer- ? 
vations; made in the fame Manner as has been 
ſaid, be made public, that all the curious in f 
Pfryſicks, who underſtand: the Courſe of the © 
Planets, may make their particular Reflections Ml tl 
in regard to all thoſe Things to which we 8 
have attributed the Variation of Tides: By t! 
this Means one might diſcover the Truth of all 0! 
the Conjectures which we have here taken 0 
Notice of; and therewith one might make ſe to 
veral fine Diſcoveries to bring to Perfection T 
Colefrat Phyſicks, which is to us fo much un- na 


known, and of which one cannot have a more 
ſure and certain Knowledge, than what we 
may acquire by our Obſervations upon Tides. 
The illuſtrious Society of Paris, call'd, The 
Royal Academy of Sciences, have already made: 
happy Beeinmng of theſe Obſervations, from 
whom one might promiſe: ſomething advan: 
tagious, if they had continn'd on the fame Foot: 
ing, and under the Direction of as able an 
Aſtronomer as Monſ. Cafin; eſpecially, if the = 


Zone, which is. as has heen ſaid, the mo 
proper Place, becaiiſe leſs ſubject than al 
others to the Accidents of Weather. _ Thi 
The Remarks which Monſieur Caſini ha 
made on the Flux and Reflux of the Sea, ar 
very juſt, and agree with the Conjectu 
which I have made in my Treatiſe of Phyſick 
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ne. cauſe it often 5 that the Moon 1s nearer the 
ratures than in the Zyzygies. For 

#- it is ſufficient, : that the Diſtance: of the Move- 
fer- ment of the Vibration of the Moon, or her 
een anomalar Movement be greater than the Dit- 
in Ml ference of two Semi-Diameters of her Oval Epi- 
the cycle, to make the Moon ſometimes come nearer 
ions the Earth and the Quadratures than the Zyzy- 
we ! gies, tho' the ſmall Diameter of the Vortex of 
y the Earth, and by Conſequence of the Epicycle 
Fall of the Moon, be always directed from the Side 
ken of che Sun; as it muſt naturally be, according 
- ſe. Ml to tHe Demonſtration which I. have made in my 


tion Ml Treatiſe of Phyſicks, which is founded on the 


un natural Laws o the Movement of fluid Bodies. 


N. B. This Diſſertation having appear d ſome 
Fart in Manuſcript for ſome Time, Monſieur 
Caſſini has ſince chang d his Opinion; as ap 


ide pears in the Memoirs of the Royal Academy 
from of Sciences, vs: | "; 
van. After all theſe Conſiderations, I conclude, 
Foot that the true Means of making fine Diſcoveries 
e auto perfect Phyſicks, is to eſtabliſh Obſervations, 
s they are herein above ſet down, in feveral 


Places; being perſwaded that this Aﬀair would, 
Dy theſe Means be ſooner brought about, than by 

aking Diſſertations or Syſtems upon ſuch 
Things which cannot otherwiſe be known 
han by Conjecture; becauſe, when the Subje& 


yho make them are liable to be deceiv'd, as 
yell as thoſe who muſt judge of their Validity. 
or, in order to judge whether Things are good 
r ill, it is neceſſary to be acquainted with 
L | their 


_— 


f a Diſſertation or Syſtem is unknown, thoſe - + 


55 "Principles, | which being -ſapposd - n. 0 
known, as moſt part of NMyſical: Cauſes are, 
theſe Eneouragements or Searle would ſerve 
at maſt but to eſtabliſh | Prejudices, which 
would be ever detrimental 'to the Progreſs of 
this Seience ; for, to make a good Progreſs in 
any Science, we muſt: diveſt: ourſelves. of Pre- 
judices, and be perſwaded that we not know 
the Thing we are in Search to diſcover, it he- 
ing not poſfible that ye can apply ourſelves 
to find out 4 Thing we believe We have/a.true | 
Notion of, or dive into a r we. . our 
ſelves: Maſters of. 3 ae 
\ Beſrdes, ul prevent 1 great many m- 
| poſtorgwho only endeavour at Rewards by con: 
fus d Sy ſtems, of which there have been many Ex. 
amples in theſe Provinces, upon the dubject of the 
Diſcouery of the Longitude. Thoſe who under- 
ſtand: Mathematicks, as well as thoſe. who-have 
Experience in Navigation, would 39 apply 
thenſolves: to this yain Search of Longitudet, 
becauſe they know + it Is: impoffible ta find 
them, as well as ſeveral other Things unknown. | 
# But in relation to Phyſicks, that may be-per- | 


* fectecdl by the Means of ſuch Obſervations a. 
mention d in this-ſmall Diffei tation, witieh't | 


have now . finiſhd, in repeating my 
That ſome great Prince, ar ſovexeign Rep 
ek, or Society, would be excited to. uilder. 
take (theſe Obſervations,” which in 2 great 
many Thing would be very uſeful and ad. 
vantageous. If the illuſtriaus Academy d 
Leyden would undertake this fmall and agree 
ab" Trouble, E:doubtinot but it would ten 
more to illuſtrate it, and: add ſome men De. 
grec to their high Reputation. 
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